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LETTER OF TRANSMITTAL

Aprin 17, 1964.
Hon. Carn Evvrort,
Chairman, Select Committee on Government Research.

Dear Mz, Cmamrman: There is submitted herewith for committee
use, “Federal Research and Development Programs, Summary of
Hearings Ield Before the Sclect Committee on Government Re-
search, November 1963-January 1964.”

This summary was prepared, upon your request and under the
direction of the staff, by the Legislative Reference Service of the
Library of Congress. Dr. Dorothy Schaffter, senior specialist in
American government and public administration, in coordination
with Mr. C. Edward Wise, Jr., senior specialist in science and tech-
nology (acting as a consultant to the committec), headed a group of
Library staff members who collaborated in its preparation. This
group included Mrs. Dorothy M. Bates, analyst in American gov-
ernment and public administration, acting as principal assistant to
Dr. Schaffter, and four other staff members who analyzed the testi-
mony.

y Rozert L. Horrer, Staff Director.
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- FEDERAL RESEARCH AND DEVELOPMENT PROGRAMS

A Summary of Hearings Held Before the Select Commitiee on
Government Research, November 1963-January 1964

INTRODUCTION

During the period from November 18, 1963, through January 22,
1964, the Select Committee on Government Research received testi-
mony from 75 persons each of whom either appeared personally before
the committee or submitted a written statement. (An alphabetical
list of these persons is found on p. 1265 of this report.) The com-
mittee has published this information, presenting it in the chrono-
logical order in which the witnesses appeared, followed by statements
from other persons who submitted them in writing.

The information in the hearings constitutes an extremely valuable
source book on the subject of the Federal Government and research,
since the participants were authorities, respectively, on the various
aspects of the subject, chosen to represent the Government, the uni-
versities, private foundations, industry, and professional organiza-
tions. As a source book however, the published hearings have one
defect—it is very difficult to trace statements of all or several wit-
nesses concerning any single subject (as, for example, duplication in
R. & D., or the effects on the universities of Federal research pro-
grams). Recognizing this difficulty, the committee determined that
a subject matter analysis of the hearings would make the information
more usable by the committee, Members of Congress, and the inter-
ested public. The Legislative Reference Service, at the request of
the staff and under its direction, has prepared such an analysis.

Examination of the Table of Contents will reveal the results of the
analysis in the simplest possible outline form. The 13 major headings
and their subheadings, indicate the subjects which the 75 individua
witnesses considered to be those to which the committee should direct
its attention during the present year. These subjects are very similar
to those named in various statements by the chairman and to the sub-
jects named for future study in the first progress report of the com-
mittee, February 17, 1964.

A brief explanation of the form used in presenting the analysis of
testimony in the present report: (1) under each suﬁheading (A, B,
ete.) are collected statements on that subject by every witness who
dealt with it; (2) each such statement has been given a title, and the
statements under each subheading are arranged alphabetically by these
titles; (8) following each title 1s the surname of its author, and a
complete alphabetical list of these author-witnesses is found at p. 1265
of this report; and (4) following each statement are the page num-
bers in the printed hearings on which the statement is based or

ViI
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from which it is quoted verbatim (the smaller type indicates direct
quotation).

The analyses included in the present report were prepared on the
basis of the texts of (1) the prepared statements presented by wit-
nesses, and (2{ the transcripts of testimony taken at each session.
This permitted preparation of the analyses before the hearings were
published. For this reason the quoted material in the present report
may not be identical to the edited version in the printed hearings,
although the content is substantially the same.
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I. NATIONAL R. & D. POLICIES AND OBJECTIVES; R. & D.
PROGRAM PLANNING AND EVALUATION

. Status of science and technology in the United States
. National objectives

. National policy, formation of

. Resources, problems concerning allocation

Areas of R. & D. which should receive Federal support

. Program planning and evaluation

. Program planning

H. Program evaluation

I. Criteria for evaluation of R. & D. activities

QEEEAEE

A. Statvs or SCIENCE AND TECIINOLOGY IN Tin UNITED STATES

The current status of science and technology in the United Staies
(Xillian)

There are evidences of growing complacency about our scientific and
technological strength. In spite of our steady growth in these areas
we are still short of realizing our full creative potential or of putting
science fully to work for the national welfare. It appears that we
are on the threshold of greater achievement and this is not the time to
slow down our scientific effort. In the same way we must not slacken
efforts to advance technology, both military and industrial.

The evidences of increased competition from abroad, measured by
various indicators, indicate that, if we slacken our effort, the center of
gravity of science may again shift, this time away from the United
States. We cannot afford to take this risk.

(pp. T50-751)

Effectiveness and  efficiency of Government-supported  rescarch
(Ieald)

There is no question that some Government-supported research has
paid tremendous dividends. By and large administration of Govern-
ment research programs has “been good from the important stand-
points of fiscal honesty and scientific integrity, considering the great
sums involved.” There is a high degree of uncertainty in research,
but “the imponderables and uncertainties” surrounding it should not
deter efforts to understand the process better and to improve the
framework in which research is undertaken, including the support by
Government.

I have no specific suggestions on the construction of such measures, except to
suggest that the job might be facilitated by the existence of a Federal research
policy.

1079
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080 TFEDERAL RESEARCH AND DEVELOPMENT PROGRAMS

A part of the study of efficiency involves the problem of duplication
of research efforts among Government agencies, some of which is no

doubt unwarranted. Some duplication is “intrinsic, normal, and rea-
sonable.” Some waste is also inevitable.

(pp. 382-383, 400)

Lvaluation of end results o [ research (von Braun)

It is difficult to pick out the research areas that will produce new
technology, methods, or insights in the future. There is a cortain
amount of guesswork and gambling involved. If you look at the
entire spectrum of research obviously it has produced a very high
return on the money—“probably still by all odds the best investment
the country could have made.”

(pp- 526-527)

Lvaluation of state of our national science and technology ( Haworth)

In summary, Mr. Chairman, I believe that our national science and technology
is in good health, that the funds and other resources supporting them are well
speut, and that the coordination of our national effort is good and constantly
improving. To maintain and improve the present state, we must take care to
continue the support of basgic research all along the line, to encourage, foster, and
assist the education and training of new, vigorous and able scientists and engi-
neers and to support on a carefully selective basig those developments which
contribute significantly to the reaching of our national goals. Despite the com-
plexities and the increasing costs, continuing success is well within our
capabilities.

(pp. 17, 81)

Lvaluation of the stability of the Nation'’s R. & D. effort (Waterman )

The Nation’s effort in research and development has been a “remark-
ably consistent one in its distribution of funds and technical man-
power for the past decade.” In view of the increasing apprehension
In recent years over the large increases in the Federal budget for
scientific research and development, attention should be called to the
facts (1) that the increases “have been quite effectively matched by
the increases in contributions from the other sectors of {the economy”,
and (2) “that the Federal Governmeont is not acquiring a monopoly or
control over scientific and technological activities any more than it
has beeu exercising for the past decade.”

In view of this stability in distribution of effort, it would secem that; one should
broceed with caution in the formulation of any radical change in the extent of
Irederal participation. Obviously such could lead to serious dislocations and
loss of valuable time and effort in the process. Besides one must never forget

that we live in a highly competitive world, and the modern key 1o successful
competition lies in science and technology.

(pp. 810, 818-819)

General impact of present Federal L. & D. programs (Harris)

We may be entering a very complex period of transition due to
decreasing researeh efforts in weapons development and in the space
brogram. “The country could well now be m a period of declining
utilization of scientists and engineers.”
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The Federal Government Will_determi.ne whether the national level
of R. & D. support drops or continues to grow. Possibly measures can
be adopted leading to grenter utilization of science and engineering
by private industry.

« % % The studles of RJC [the Engineers Joint Council] and other groups
have led to the identification of continued national objectives that will lead to
the greater utilization of sclence and engineering by private industry. These
objectives are certainly not yet fully accepted by the Government.

The national declgions that will determine whether United States will continue
to be the leader of the world in R. & D. will ultimately be made by the Appro-
priations Committee and other committees of the Congress.

(pp. 851, 835-836)

Limitations of the overall B.<& D. effort (Waterman)

(a) Financia limitations

* » » Ipgofar as funds alone are concerned, it seems reasonable to me to
agsume that the country can certainly carry on an undertaking of the present
or greater magnitude, provided its objectives are sound and fully endorsed
by the Nation.

(b) Awailability of necessary manpower and training facilities

1f the trend in the production of scientists and engineers “which has
remained the same for 40 or 50 years” continues, the number of scien-
tists and engineers employed by 1970 will be doubled. “This gives
s some assurance that the future situation will be satisfactory.”

But, and it is a large “hut,” we have fallen badly behind in providing the
facilities for this training. Badly needed at our educational institutiong are
teachers, increases for teachers’ salaries, laboratories, clagsrooms,. and opera-
tional funds. Unless we can come to grips with this situation, and do so
promptly, the requisite manpower will not be forthcoming, or what is very bad,
the quality of training will deteriorate. :

(pp. 811, 820-821)
B. Nattowan OBIECTIVES

Definition of objectives (Haller)

If the committee concludes that some confusion and unnecessary
duplication exist, a significant service conld be performed by defining
overall goals and objectives for Govel_'nment—sponsored research and
exploratory development. The committee should continually ask it-
self: What are the legitimate interests and obligations of the Govern-
ment in underwriting research, and what are the Government’s
objectives?

Research is most productive when clear and well defined objectives have been
established.

When the objectives are clear, individual programs can be viewed
as they fit into the total picture.

(pp. 331, 334-335, 336)

Ewaluation of R. & D. programs on basis of objectives to be achieved
(ITollomon)

R. & D. must be considered in terms of the objectives which it seeks
to fill: (1) addition to the total fund of knowledge through basic
scientific research; (2) furtherance of specific national objectives (e.g.
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military and space objectives) ; (3) improvement of services Federal
Government renders to the public; (4) slg) ort of technical work to
develop the Nation’s natural resources; an Fi’)) support of some types
of technical work that are important to industry and to the improve-
ment of the economy. ) )

One of the yardsticks to be used in lixing objectives is whether we
can afford the cost and whether the cost is justified in terms of the
benefit.

(pp- 290-291, 295)

Objectives and role of the Federal Government in science and tech-
nology (Haworth)

* * ¥ The first should be to assure that the scientific and technological health
of our country is first rate; that is, that we have a vigorous and healthy base to
our science and technology, upon which the whole social and economic progress
of our Nation is dependent.

A second objective is to develop, or have developed, end items—hardware,
brocesses, etc—that the Iederal Government needs directly for its own pur-
poses. Thege fall mostly, at the present time, in the areas of defense and space,

Thirdly, I believe that the Federal Government should foster and encourage
and, as appropriate, assist in practical developments that are in the general
public interest, for which the public as distinguished from the Government is
the customer. These include public health, agriculture, and developments con-
tributing to our general well-being and economic health in such fields as energy,
water, transportation, ete., where, for one Teason or another, the private sector
cannot or does not carry out the developments by itself,

[Discussing the first point, he said:] The future state of our scientific and
technological health rests primarily on two factors: the maintenance and con-
stant augmentation of a fund of scientific knowledge derived through research,
especially basic research, plus a vigorous program of education in the sciences,
with particular emphasis on higher education, to be sure that we have a con-
stant stream of new vigorous young scientists and engineers to carry out the
various programs that are so essential to us. [This was followed by a discus-
sion of the various types of research, particularly basic.]

I do not believe that I need dwell particularly on the other two objectives
that I named, on the one hand the development of products for direct use by
the Government * * * gnd on the other hand developments directed primarily
at the civilian sector. These are, I helieve, well understood and, of course, will
be described to you by representatives of the various mission-oriented agencies.

I do wish, however, to make two points. First, the agencies responsible for
such developments should have comprehensive programs, not only of applied
research in appropriately related fields but also of basic research, both to keep
the agency and its laboratories knowledgeable in the front-running fields of
science and to provide an attraction for seientists with the ingenious types of
minds that are attracted by the opportunity to carry out such work, * * *

Sef:ondly, whereas the results of basie and of much applied research are un-

highly selective basis dictated by the ultimate aims as related to our national
goals. Since development is the most costly element in our program, the selec-
tions should be made with great care and deliberation.

(pp. 5-8, 17-19)
Purpose of Federal programs (Calkins)

Federal programs “are not so much intended to advance kmowledge
generally as to make use of knowledge for particular purposes that
serve the Government,”

Federal policy now recognizes that research is in the national in-
terest. I heartily approve the support of R. & D. by the Federal
Government,

(p. 911)
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Relation of scientific research to national objectives (Berkner)

The program of scientific research should be viewed in the perspec-
tive of national needs and objectives. 'Why should we spend tax money
to support broad programs of scientific research ? Is the return worth
the cost? What would be the cffect of reducing these expenditures?

First, what is our national objective?

One can reply that it is to maintain a free and peaceful society under our
constitutional system of free choice—a society that encourages the full diversity
inherent among our citizens in the devclopment of individual opportunity, with
economic growlh sufficient to reduce poverty continually, and to satisfy ever
more fully the needs of our people.

There are fivo points of impact of scientific research on our national
gituation :

(1) The innovation derived from an ever-growing knowledge of
nature. This allows man to increase his effectiveness in the control
of his environment, to be in reach of abolishing poverty, and to grow
in productivity.

(2) The part scientific research must play in the graduate training
of scientists. Creative scientists cannot be trained without practice,
and research cannot be conducted without a sufficient body of highly
trained scientists.

(3) Impact of scientific research on our national situation influences
public attitudes toward new ideas, products, and services. The focus
of public interest in scientific research orients the public to ac-
ceptance of the new products and services that the new econcmy can
provide, and accustoms them to ideas of change and progress.

(4) Advancement of knowledge lifts civilization in the cultural
sense, and provides an ever-higher richness of living.

(5) Relationship of scientific research to defense.

Only when we are at the forefront of science in every sector can we be cer-
tain that an enemy cannot immobilize our posture by some surprise discovery.

(pp. 419-420, 423-424)

The role of science in today’s national life (Dickey)

# % * thig Nation today rcquires absolutely first-rate scientific resources and
activity in every sector of our national life, * * * Our socicty is now dependent
upon the quality of its science for both its survival and its well-being., * * *
Tirst-rate scientific resources and activity in a society such as ours must em-
prace both the private and public scctors of our national life. * R R
(p. 1075)

C. Naronan Poricy, ForMaTioN OF

Adequacy of a national rescarch policy “dictated by a succession of
erises” (Aderhold)
Should the national commitment of research be “dictated by a
cuccession of crises, or is it one that should be for all seasons’ ¢
My personal belief is that because research is so closely related to higher
education, and because of the rupidly advancing technology with all the com-

plexities that it brings, we should look at our resources and programs for Te-
search in terms of orderly and comprchensive development in the future.

(pp. 903, 907908, 909)
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Consensus between the Congress and the scientific and engineering
commumity on several fundamental questions (McConnell)

The presently somewhat vague consensus that R. & D. is necessary
and desirable for the national good must be sharpened. There have
been unfortunate misunderstandings and confusions arising from the
lack of a coherent national policy under which the Congress, agencies,
industry, and the universities might move forward toward commonly
accepted goals, and these must be cleared up.

The critical issues are:

(1) What is the appropriate total level for R. & D. expenditures in terms of
national objectives?

(2) What is a reasonable and/or necessary proportion of this total for basic
research, applied research, and development?

(8) Where and under what conditions should these several .activities be
carried on, e.g., to what extent should in-house basic research be con-
ducted by the Federal departments and agencies, how much of the effort
is to be assigned to universities, and how much done in industry?

(4) Where responsibility has been given to many departments and agencles for
the same area has there becn effective coordination or is effective co-
ordination possible?

(5) Is duplication of effort where it exists justifiable in terms of cost, the
need to know and time urgency?

(p. 863)

Determination of proper national responsibility for R. & D. (Hollo-
mon)

Let me cmphasize that research and development involves a large variety of
technical activities that cannot all be evaluated in the same way nor are there
any general rules that can be specified for the whole of this activity. One of the
great misunderstandings is the identification of the $17 billion of research and
development now going on in Ainerica as a single activity that ean be thought
of, evaluated, and controlled by a single set of decisions.

There is no easy way to determine the proper national responsibility and
bolicy except to insure that adequate processes for decisioumaking are available
within the Government and that policy with respect to the relative participation
of the private and public sectors is established.

(pp. 294,299)

National research policy (Ileald)

My principal suggostion is for a national research policy.

The Federal Government is a major influence, if not the preeminent influcnce,
in the character and direction of American scientific research. A policy alone
will not guarantee that this vast enterprise will be free of confusion and waste-
fulness. But it is safe to predict that without a policy uncertainties and am-
biguities will grow.

The formulation of such a policy must consider the role of Government it-

self. Government-supported research ranges from highly specific problem-
oriented resecarch to general research concerned with the extension of
knowledge. * * *
. The' question a mnational research poliey should confront is the proportion
in which Government should support these two functions and those in between.
If Government is to be purely a regulatory agency, then its research should be
highly specific. If Government tends more and more to Le concerned with the
welfare of its citizens, then its research functions become broader.

Within the framework of this basic decision, the policy

—may provide a measure for new and existing research efforts ;
——tn.lay provide means of eliminating unnecessary overlapping and duplica-
ion;
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__should transcend the view of the Government agencies, for Government
research takes placo in a network of competing forces, including the politi-
cal, the commercial, the academic, and the military;

—might fruitfully go beyond rationalization of current and proposed re-
gearch by providing means of maintaining a total agenda of rescarch as
it affects the public welfare, and establishing priorities since reseurces are
limited ;

—-might elucidate the relation of regearch to education, along the lines sug-
gested above, to insure that research docs not become self-defeating by
wealkening the educational base on which the Nation’s future depends,
including its potential for research itself.

(pp. 386-387, 402)

National scientific policy (Furnas)

# % * Ags a pation, we may let the situation continue to grow, like Topsy, or
we might try to plan our future more rigorously. The trouble with rigorous
w planning is that it often leads to rigor mortis. It is casy to plan things to death.
The Office of Science and Technology is commissioned to establish
and cnuneciate national scientific policy. It is to be hoped that when
the statement of national scientific policy is given it will be in the
form of guidelines rather than detailed recommendations. When and
if such a policy statement is forthcoming, it should serve as a very
valuable guide for future congressional action.

(p. 1009)

Need for a philosophy of research (Calkins)

A mature and perceptive philosophy of the Government’s role with
respect to research, viewed as a national enterprise, should be de-
veloped.

# % % Syuch a philosophy would recognize the vast social importance of a
balanced research program designed to advance knowledge in all important
fields; it would recognize that research is best promoted in a great number of
diverse establishments, for there is no one best type of organization for all
branches of research; it would recognize the importance of strengthening these
universities and research organizations as a national resource; it would recognize
that research is always uncertain, that there are bound to be significant numbers
of failures, but that even negative results are often important and useful; and
it would recognize that the function of Government is not just to buy rescarch,
but to foster research as a national enterprise for the benefits it can yield in giv-
ing man knowledge and understanding of himself and his universe, no less

- than in giving him material benefits. Such a policy and program would be worthy
of the great Nation that we are in this era of our leadership in the world. I see
no extravagance in such a program; instead I sec it as a confident investment
for the future of this Nation.

3 (pp. 914-915)

Unanswered questions in the future national R. & D. program
(Furnas)

Universities constitute the most important eclement in the basic structure
of the present and future national research and development program but
they are only ono element in the total scene. There is a long array of un-
answered questions which trouble every thoughtful citizen, as well as Congress.
Here are a few. :

[The questions were stated under the following headings: Defense,
Space, Human Health, Natural Resources, Technical Assistance, Basic
Research, and Proliferation of Supporting Agencies.]

(pp- 1008-1009)
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D. Resources, Proprems CONCERNING ALLOCATION

Allocation of Federal funds among various fields of science (Berkner)

This problem is related to the problem of duplication and involves
two major facets:

() Allocation of funds for new facilitics. Proposals for new
facilities are now well evaluated before they are submitted to Con-
gress. Congress has the right to expect that interagency evaluation
of major facilities will be available to it when congressional action
is gought.

(0) Neglect of new areas of scientific activity. The following are
some of the difliculties to be overcome in activating new areas of scien-
tific nctivity:

(1) In new areas of scientific activity there are few protagonists
in the beginning, so granting agencies must apply imaginative fore-
sight to insure that promising avenues are not closed before they have
been explored.

(2) While granting agencies have well-developed offices to study
proposals in recognized areas, there are no special offices to study
proposals outside the mainstream of scientific activity, and such pro-
posals may be shuttled from one office to another.

(%) In budgeting for Congress, budgets are established for recog-
nized activities but no money is requested for exploration outside the
mainstream,

(4) Agencies fear criticism for support of proposals which cannot
be elearly identified with their responsibilities, and initial investiga-
tions in a “far out” field are difficult to identify with agency objectives.

Congress should encourage the granting agencies to examine this
problem thoroughly and report the measures that will be taken to
protect the national interest in developing new areas of science.

There will always be a good deal of discussion about the relative
balance of research allocations to the various fields. This is natural
and healthy, but in such public discussions scientists themselves must
bear a certain minimum responsibility for their statements, particu-
larly for informing themselves rather fully abeut the full consequences
of their proposals.

(pp. 434-435)

Allocation of national R. & D. resources (Harris)

One of the important issues which the committee should consider
relates to the allocation of R. & D. resources.

Is our current allocation of research and development funds and manpower
reasonably consistent with our stated and implieit national goals and objectives?

There are other critical nonmilitary problems facing the Nation:
oceanography, high energy physics, materials, transportation, water
resources, water pollution, and the economic growth rate, for example.

(pp- 828-829, 832-833)

T'he Government’s method of allocating resources to support Federal
scientific and technological activities (Wiesner)

In the past, most of the Federal R. & D. effort was concerned with
security. ‘T'en years ago there was a close relationship between mili-
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tary-oriented R. & D. and civilian needs. Major contributions to
science and technology resulted from this relationship.

Now, we face a general stabilization of the turbulent scientific-mili-
tary revolution of the past decade,

Weapons research and development can no longer pace our progress to the
same extent and new and possibly more conscious ways of ensuring long-range
scientific and technological advanees are now required.

There is also a need to apply our knowledge to problems of short-
ages, pollution, foreign economic competition, and to adjust imbalances
n our economy created by technology itself.

* * * We have not progressed to the point in this Nation where we can malke
the same hard-bhoiled determination to drive hard becanse we want a better coun-
try that we make because we want to defend ourselves. I think this is & basic
problem here.

(pp. 259, 283-284)

Need for balance in support of various areas of research (Stever)

This need is for balanced support over the broad spectrum of basic
research in science and engineering, as well as its application to tech-
nology. The Government has the greatest power, through monetary
decisions controlling the field, and consequently the most responsibil-
ity for maintaining the balance. R. & D. in some fields of engineer-
ing particularly need more support. Support of graduate education
in engincering should be expanded. Part of the funds for R. & D. in
every technical area should be for the support of undirected research.

(pp. 1068-1069)
. Areas or R. & D. Wuronr Stmrovrp Rucerve FEpERAL SUpront

Areas of 0. & D. appropriate to Federal support (Jones of Esso)

At the present time and in the immediate future, it is desirable that
9
the Federal Government underwrite the cost of the following research
areas:

(1) Research directly connected with the national defense.

(2) Research designed to establish standards for public health and safety,
and to develop the means for insuring public health and safety in those business
areas not susceptible to the private enterprise approach.

(8) Research in areas, such as metcorology and space exploration, which in-
dustry would be unable to justify.

Government financial assistance will also be required for major ad-
vances 1n science and technology if it is desired to exploit them more
m]loldly than is warranted by private efforts—for example, the de-
velopment of nuclear power. )

The recommended division of responsibility may be summed up as
follows:

* % % Much depends upon the social and economie values attributed to ex-
ploitation of the scientific development, and these can only be evaluated properly
after long study, careful consideration and exploratory research by Government,
private industry, and other interested groups. But once the outlines of the prob-
able benefits to society have been established, we believe further development of
the new technology should he financed first, by private industry, and only by
Government if it can be clearly demonstrated that the placement of research
manpower on thig development (and withdrawing it from other cemployment)
is in the overall national interest.

(p.782)

26-665—64—pt. 3——2
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Kinds of research which should be supported (Berkner)

Any problem of nature about which a scientific question can be
phrased and studied in a way that will yield a scientific answer is
worthy of pursuit. Although the attempt may lead to tailure, un-
less some tries are made there will be no successes. The qualifications
of the investigator must be considered to determine whether he is
qualified to develop the proposed problem and to comprehend fully
{he implications of his results. The more fundamental a problem, the
greater the reward to society for a successful solution, although also
the greater probability of failure. The fear of failure sometimes pre-
vents the granting agency from supporting some of the really great
problems of science. Finally, some measure of duplication is im-
perative, certainly in graduate education, but more especially in the
investigation of difficult scientific problems.

(pp. 424-495, 431-432)

Priorities in scientific research (Weinberg)

In a sense, this is the most basiec of all questions facing the Government in
its support of research.

The establishinent of priorities in science differs from other areas
in which choices must be made because the subject matter is often
remote, and Congress and the public are less confident of their judg-
ment and less experienced in exercising it.

Constructive debate on scientific priorities, such as is appearing in
scientific journals (Science and Nature), will help to clarify the issues
of choice. The presentation of the article, “Criteria for Scientific
Choice,” which appeared in Minerva, winter 1963, contributes to the
debate. (See “Criteria for Scientific Choice.”)

(This is followed by a very brief statement of the contents of this
article.)

Reasonable bases for making choices in priorities exist, but the or-
ganjzational structures for making the choices are inadequate, and the
Nation has not until this year faced up to the fact that choosing is an
economic necessity.

(pp. 316, 828-329)

Priorities in the Federal program of B.& D. (Wenk)

A member of the committee asked whether there was any list of
priorities established against which the national effort could be meas-
ured. The witness replied:

There is no master 1ist.

(p.253)

Research policy as a basis for establishing priorities for research
(Calhoun)

Priorities for research can only be set after a sound research policy is
developed by agencies and by Government. Basic research should be supported
and encouraged as a matter of national and departmental policy. Beyond this,
research for the mission * * * should be evaluated in relation to national need.
There is probably no better way than for departments to set priorities in broad
fields, in concert with the Bureau of the Budget and Office of Science and Tech-
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nology. The secientific experts should then determine the research program itself.

In the Interior Department, priorities of research programs are developed
on a bureau by bureau basis, so far as their own programs are concerned * * *
there is no, shall we say, manager of research for the Department of Interior.
* % * There is no line administration of research above the bureau level that
is separate from all other lines of administration,

Within the Bureau of the Budget, the Office of Science and Tech-
nology, and the Federal Council of Science and Technology there is
sufficient machinery for achieving interdepartmental and interagency
coordination. However, the overall priorities for research should be
determined by the legislative arm as well as the executive arm,

(pp. 119-120, 124-125)

F. Proeram PraNNING AND Evarvarion

Llanming the program and evaluating the results of Government-spon-
sored research (Flanagan)

The wealkest areas in Government-sponsored research are planning
the program and evaluating the results. For contract programs, plan-
ning is the greatest need. For grant programs, improved evaluation
is the greatest need.

Contract programs

* * % In contract programs there is frequently inadequate use of experts out-
side the agency for planning and selecting problems and for evaluating the out-
comes.

In planning a program and in assigning priorities, the staff of the agency is in
effect saying, “These are the most urgent problems which fall within our area of
responsibility ; these are the broblems for which resecarch solutions must be
devised.”

Surely this task deserves the serious attention of our best minds. At least,
however, in contract brograms, the staff is responsible for performing these
functions, * * *

Grant research programs

* % % On the other hand, the typical grant rescarch program has no one re-
sponsible for cither planning or evaluation. Grant programs now spend most of
their administrative funds on evaluating not research, but research proposals.

Ifor effective research administration, a systematic program of eval-
uating all types of Government-sponsored research is essential.

Knowledge of outstanding successes and failurcs could influence not only de-
cisions regarding subsequent broposals from the specific research groups involved,
but could establish policies and principles regarding the relative effectiveness of
various types of research teams, rescarch administration, and research organi-
zation.

Both types of Government-sponsored research programs are
lceded-—(1) those which provide plannéd attack on urgent national
problems, and (2) programs which encourage imagination and in-
sights of individual researchers where they are not required to conform
to a central plan of research.

(pp- 980-931, 934-935)
G. Procram Pranwing

Identification of goals and problems (ITalaby)

Long-term objectives and goals should be set for the operating
agencies, and the congressional branch should share in setting anc
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working toward these goals. More work, including the attention of

Congress, should also go nto refining problems and programs.

More often than not, we rush into research and development without having
defined the problem with sufficient precision to know what we are really re-
searching for, what is the purpose, what is the aim?

And then a program, I think, needs definition, and within a program comes
the project.

I have found, to my surprise, that we had several hundreds of projects coming
in, and that we had not developed a program into which these projects were
componcnt parts. I am not sure we have yet. But I feel it ig very important
what we have defined a goal, then a program, and then within a program,
projects that lead toward the accomplishment of the whole program and the
goals.

(pp. 128-129)

Initial cost and schedule estimates in development contracts (Haber)

(If the cstimates ave eonfined to) relatively short steps within the established
state of the art, time, and cost can be reasonably measured. But when we take
a very long step requiring applied research as well as development and produc-
tion, then the uncertainty of initial cost and schedule estimates must be
acknowledged.

Crrucia} decisions inveolving national sccurity will have to be made,
providing
a majority opportunity to make advantageous use of the Government-industry
partnersaip.

In this connection, we would like to endorse the current trend toward in-
creased participation of industry in defining the technical objectives of new
programs. We believe it is important to cmploy all appropriate forces to refine
the definition of programs at the outset, because good program definition can
help reduce unnecessary cost and schedule overruns.

(pp. 607-608)

Planwing and ob jectives of development (Getting)

Tt is in the aren of development where thers ig the need for clari-
fication of objectives, realistic estimating of costs (within the frame-
work of possibility), and proper placing of management responsibil-
ities. It is vastly important to decide what we want and what we
need to accomplish and to determine whether we can and at what
cost. In the past projects were decided upon without hard knowl-
edge on whether we could succeed, how long it would take, and how
much it would cost. Things have been changing, and the Department
of Defense has become more hardheaded about taking on new proj-
cets or continuing old ones.

(pp. 1012-1013)
H. I’rograM ILVALUATION

Jivcluation of Government research efforts (Jones of HEW)

The cffectiveness, efficiency, worthwhileness, and general impact of
Government research are to be measured in terms of scientific achieve-
ment.

With particular reference to health research, the advances being
made today are possible because of basic findings which took place
as much ag 15 to 20 years ago. Similarly, “the dimensions an di-
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versity of this present effort will underlie the even greater achieve-
ments of the next 10 to 20 years.”

. It is the richness and scope of these present efforts and their promise for the
future that is the best measure of the effcctiveness and meaning of these pro-
grams, A special time perspective in measuring scientific achievement is, there-
fore, a necessity. Not only is there a timelag between fundamental advances in
new knowledge and the practical application of such knowledge to health prob-
lems, but there ig also a timelag between rescarch in process and the possibility
of applying the criterion of scientific achievement.

The concept of efficiency means maximum output with minimal expenditure
of resources. It is difficult to extend this concept to research activity because
of the inherent uncertainty of output in terms of quality, quantity, and value.
A more practical criterion is prudence, * * *

(pp. 538-539, 550)

Ewvaluation of research programs (Bush)

It is impossible to calculate the efficiency of a research program, * * * I
would, for effectivencss in basic research, rate universities and research insti-
tutes first, commercial laboratories second, Government laboratories third. * * *

When scientific programs are judged by popular acclaim we inevitably have
overemphasis on the spectacular. That is just what we have today. The deeply
important scientific advances moving today are not easy to understand. If they
were they would have been accomplished long ago. * * *

In any broad program of research the key word in regard to any one aspect
of the program is relevance. It is a good word to have in mind in examining
any research program. * * ¥

A person engaged in basic rescarch should have an idea of what he
hopes to find out, but it makes no sense to ask him how, when or at
what cost his work will be done. “If he knew the answers it would not
be basic research.”

“We need to use care that our American love of gadgetry does not
lead us astray” at the expense of neglecting important but less spec-
tacular projects.

(pp. 461-462)

Fvaluation of the efficiency of military and space I. & D. (Killian)

Considerations of “optimum efficiency” are most important in the
military and space programs which are the largest users of Federal
R. & D. money, exerting a major impact on R. & D. budgets and on
manpower utilization.

(p. 757)
I. Crrreria ForR EvaLuaTioN oF R. & D. AcriviTizs

Bureaw of the Budget criteria for review of proposals for E. & Dy
programs (Staats)

1. Relationship of the R. & D. program to demonstrated needs.

2. Scientific or technical merit o¥ the program as evidenced by criti-
cal evaluation procedures in the agencies.

3. The relative emphasis to be given particular fields of science.

4. Special factors of timing and opportunity for maximum research
impact,

fg The current assessment of R. & D, values.

6. Relative urgency, in the context of budgetary limitations on the
one hand and a demonstrated national need on thé other.

(pp. 563-565) |
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Categories under which B. & D. programs should be reviewed (Water-
man)

(1) Organization of the Federal Government for R. & D.—orga-
nization of executive branch and legislative branch.

(2) Expenditures for science and technology by Federal Gov-
ernment.
( 3; Exzamination of programs themselves.
(4) Examination of how programs are actually carried out and
managed.

(p. 815)

Criteria for contracts and grants (Heald)

The Government must set some standards in awarding and evaluat-
ing research grants and contracts. DBetter criteria for measuring re-
search “output against input” would be valuable.

The combination of urgent needs and large sums of money may
encourage impulsive and arbitrary granting of research contracts, and
may lead to dissipation of funds on fragmented and sporadic projects.

(p. 884)

Criteria for distribution of B. & D. (Brown)

(1) IIowmuch R. & D. should be distributed—

a) By geographical area ?

b) Toin-house laboratories?

¢) To private industry ?

@) Touniversities?

¢) To special corporations set up to do Government R. & D, ?
(2) What are the proper ground rules for deciding the above?

(pp- 178-179)

(
(
(
(
(
)

Criteria for establishing types of research to be supported by Federal
Junds (Bailey)

* * % T commend for your consideration the criteria suggested recently by
Dr. Alvin M. Weinberg, Director of the Oak Ridge National Laboratory.

Second, and in a sense an extension of the same subject, I suggest you give
attention to the criteria and procedures used presently in selection of individual
projects for support to determine.if these can be improved as great emphasis is
given to our long-range goals and objectives.

(p. 876)

Oriteria for evaluation of B. & D. programs (Waterman)
An R. &D. program can be reviewed from two standpoints:

(a) Program content:

(1) What are its objectives and what are their relative priorities?

(2) Will the program, if successful, meet these objectives?

(3) Is the program technically feasible?

(4) Is the estimated cost of the effort justifiable, in dollars, manpower, and
facilities?

(b) Management and organization:

The operating agency should be held strictly responsible for carrying out its
mission; for this purpose it should have adequate authority and funds.
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Fundamental to this kind of review are the following considerations:

(1) Competence of agency leadership and staff, and its organization;

(2) Selection of objectives toward carrying out its mission;

(3) Selection and use of experienced and competent consultants and advisory
committees;

(4) Planning of programs to further objectives;

(5) IEfficiency of management and administration.

#* * % Jf an agency has expericnced and competent leadership, and if it selects
and heeds advisers of the highest qualifications, then in scientific and technical
programs, caution should be execrcised against attempting to find higher authori-
ties to make findings on the same technical points and plans.

(pp. 810-811, 819-820)

Oriteria for evaluation of support for programs other than basic
research (ITollomon)

Different and much more pointed questions can be asked about
R. & D. activities supported for objectives other than conduct of basic
research.

I would suggest that to be sure that we arc spending the Federal funds wisely,
we must first examine the program objectives which applied research and devel-
opment are intended to serve. The most significant gquestion: Is the program
itself, that R. & D. aims to serve or improve, nceessary, desirable, and in the
public interest? If so, to what degree should it be supported? Is it a program
which should be wholly supported by the Federal Government, or locally by the
States, or by the private sector, or by some combination of these? Iaving made
these fundamental decisions, the problem reduces to one of cvaluating the con-
tribution of the R. & D. to that program. This contribution must be measured
with respeet to the costs that will be incurred in prosecuting it, which in turn
is determined by the eflicient management of the R. & D. as well as the likelihood
that science and technology can contribute to the program ifself. [This is
followed by an cxample: application of the criteria to R. & D. in improvement
of the national transportation system.]

(pp. 291-292, 296)

Oriteria for formulation and execution of sound programs and related
B.& D. activity (Hollomon)

1. Assuming the objectives are worthy, the single most important criterion is
that of the competence and ability of the pcople that are involved. * * *

2. With respect to programs other than those aimed at broadly increasing
understanding, is management constantly considering the benefits with respect
to the costs of the technical work? * * *

3. Sound technical management requires continuing program review, * * ¥

4, When management is fully aware that the prograin no longer serves the
initial purposes, does it have the courage, the willingness to stop the technical
activity?

(pp. 293-294, 297-298)

Oriteria for judging the merits of scientific work in terms of empendi-
tures (Thomas)

The criteria for judging the merits of scientific work in terms of
wigse expenditure of funds will be the phase of the committee’s inquiry
that will produce the greatest amount of controversy because “ex-
perts seldom agree with each other.”

* % * Not every scientific rescarch project is successful. In fact, success may
be a rarity, but the good scientist learns more from his failures than he does
from his successes. * * *

If a research project cnds in failure it is easy to condemn it after the fact.
Actually the only fair judgment is onc based on the question of whether it was
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well planned and well executed—and possibly the one of whether or not failure
couid have been predicted.

It is also dangerous to condemn research because of its apparent triviality or
lack of apparent uscfulness, * * *

There is one remaining point * * * I believe in very earnestly. This is the
gocial impact of science. I do not know how this committee can go about an
investigation except to make it a subjective part of the judgment of the com-
mittec members themselves. Ilow does one go about evaluating in a quantitative
sense the social value—and the consequent economic value—of the space pro-
gram, for example? * * * Who can weigh the economic value of having the
conquest of space a stated objective for our aspiring minds? But what thinking
person can deny that we are greater because of it?

(pp. 412-413)

C'riteria for scientific choice (Weinberg)

In my article [copy furnished for the record] “Criteria for scientific
choice”, in Minerva, winter 1963, I argued that the merit of a proposed
work in science can be judged by internal ecriteria (how competently
the work is done) and external criteria (how important the proposed
work is to the rest of the world—technological merit, scientific merit,
and social merit.)

Iaving set forth the criteria for choice, five different scientific and
technical fields were assessed: (1) Molecular biology was rated of
highest priority; (2) nuclear energy also rated highly and deserves
strong support; (3) high-encrgy physics; (4) behavioral sciences;
and (5) manned-space exploration. The latter three were rated as of
lesser priority for reasons stated.

The matter of choice is not so important so long as the level of
support remains small. It is only when scicnce really does make
serious demands on the resources of our society—when it becomes
“big science™—that the question of cholce really arises.

(pp- 316, appended article as cited at pp. 321-328, 329)

Criteria used by industrial rescarch in evaluating o specific research
project (Jones of Tisso)

* * % ] do not mean to imply that these specific techniques are applicable with-
out modification to evaluating Governmental research projects, but criteria of
this type should be very helpful.

(a) We carefully estinate our regearch costs for the successful technical
completion of the project. In addition we estimate the amount of further im-
provement research that would be required in the event of commercial applica-
tion of the new idea. Costs arve estimated for developing a suitable market for
ithe new product or process, * * *

(b) We calculate, in as detailed and precise a manner as possible, an economic
balance sheet for the commercial exploitation of the research result. * * *

(c) Finally, before a research project is undertaken, we consider whether there
are alternate ways of accomplishing the desired result, * * *

(p. 784)

Policy of reviewing . & D. programs (Waterman)

This common mistake is made I think and here is a chance to improve. If a
program is outlined and the ageney concerned, whether it is private or publie,
gets the best people in the country to advise them on that program * * * then
there is no use trying to get a second group which is a second rank and mediocre
group to pass judgment on it first, on the same points; that is, on the technical
points.  This is a pure waste of time and there is no point anyway. '
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It secms to me the reviews that come should add something to the first review.
The first review might be a scientific and technical one in the hands of experts.
Be sure you get the best experts.

The next review should take in more than just the scientific and technical
point of view. Talk about the objectives and whether it is going to meet them.

A third may be whether it is in the national interest, and so0 on.

(p. 825)

Validity of “cost-effectivencss” as a test of development projects
(Kistiakowsky)

Since development projects have as their objectives new, practical, useful
things and processes, each can be judged not only by scientifically trained people
on the basis of its technical feasibility but also by others on the basis of what
the DOD [Department of Defense] calls “cost effectiveness.” I * * * would em-
phasize that the principle of the method is absolutely sound. Bince the results of
developments are practical, useful things and processes, the benefits to be ob-
tained from a given project and the costs thereof must and can be weighed
against benefits accruing and costs involved if another project or projects were
undertaken. Or sometimes the soundest decision is to leave earmarked funds
unspent if, for instance, available devices are adequate. T'he costs of develop-
ment projects being usually very high and the variety of posgible new devices
very large, it is imperative to be highly selective in the choice of development
projects if our national resources are not to be dissipated.

(p. 609)
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II. FINANCIAL SUPPORT OF R. & D.

A. Adequacy of present support for R. & D.

B. Distribufion of support between basic and applied
R. & D.

C. Basic research, adequacy of present level

D. Alternative sources of support

B, Financing, specific problems

A. Aprquacy or PresEnt Suprort ror R. & D.

Adequacy of expenditures for 2. & D. (Weinberg)

Although we spend $15 billion per year on research and development, we can-
not properly argue that this is all our society can afford when at the same time
we have 4 million unemployed.

(p. 317)

Ade({@t)aoy of Federal Govermment’s ewpenditure for RB. & D. (Ha-
wortih

['The witness described these expenditures, remarking that the sub-
ject was “very complicated since many variables are involved.”]

In the face of the rapid growth in research and development expenditures the
question has been asked : “How much can we afford to spend for such purposes”?
Somctimes the question takes the form: “What percentage of the GNP [gross
national product] is appropriate?’ It is sometimes said that research and
development accounts for a significant fraction of the so-called controllable part
of the Federal budget. I should like to make a few comments on these points.

Development accounts for the major fraction of the expenditures.
Thus the R. & D. “package” covers a broad spectrum running from

the most abstruse research to many activities that are hardly technical
at all. :

I personally do not believe that this should be looked at as a package, cspe-
cially when considering budgets. Rather, I believe that one should look at the
individval parts. Tissentially all of the development and much of the applied
research is directed at specific national goals: defense, space, public health, agri-
culture, ete. Our first concern, thercfore, in these areas should be the relation-
ship of such rescarch and develepment to these national goals. * * * Rescarch
and development for defense should be thought of in the context of defense.
Its financial costs should be in competition with other defense expenditures not
with, for example, research for public health or basic research in general.
Similarly with space, and other national goals.

(p. 12, 20)
The adequacy of the Federal investment of approwimately $16 billion
in B, & D. (Wiesner)

The questions naturally arise whether this magnitude and percentage are
approximate levels for Federal involvement in rescarch and development and

1097
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whether these sizable amounts are being wisely spent. There are no simple
answers to these questions, * * *

Federal R. & D. is an all-inclusive term which includes a diversity
of functions and interests, involving both research and development,
and inciuding expenditures on facilities. Relatively little of the total
expenditure on R. & D. is devoted to basic research. )

Development, and to a major extent, applied research, are pointed
toward well-developed objectives.

* % * The total level of support and balance between differcnt alternatives
are decided by the American people through their legislative and executive
representatives in terms of some assessment of their contributions to achieve
national goals. Here it should be possible to set priorities. Development plan-
ning is comparatively straightforward and quantifiable and the conduct of pro-
grams is subject to normal management principles and control over cost and
quality.

Choices in research are often far more complex. * * * it igclear that we must
Dreserve and protect this portion of our technical cnterprise as a vital hedge

against the unknown. In fact, I believe that we must be preparcd to allow an
increasing level for this purpose.

(pp. 257, 281-282)

Adequacy of Federal support of research (Brown)

I think that the United States is spending money [on research] with the right
principle. The right principle, it seems to me, at the level that we are at now,
and I think there is even some room for that principle to be exercised as the
level increases. [Lhe principle] is to support all the people who are good at
basic research * * * go that maximum use iz made of their talents.

That will cease to be the case if research becomes 10 percent, 20 percent, 30
percent of the Iederal budget, but it is not. Research and development is, but
research is not.

(p. 181)

The adcquacy of the overall level of allocation o [ national resources
to B. & D.in both Federal and non-Federal sectors (Wiesner)

From 19611963, there Lias been a leveling oft, at around 2.9 percent
in terms of gross national product, of the combined public and private
R. & D. effort. National choices will reflect the consensus reached
about the importance of particular national goals that can be ad-
vanced through R. & D. If national security and/or military expendi-
tures lessen, for example, more expenditures can be directed toward
. & D. and/or civilian needs. In the private sector some industries
already show clear signs of decay for want of innovative effort about
which, as a Nation, we cannot be complacont.

{pp- 258-260, 281-282)

Liffects of inoreased cxpenditures for research (Vickers)

Present-day expenditures for basic research are not excessive. The
amount should be increased and Government policy should encourage a
greater preparation of participation by industry.

Also there appears to be no excessive amount of endeavor in the
segment of applied research.

The enormous increase in recent years in the quantity of new, useful
products becoming available, and in the rate at which they are being
senerated has been aided (1) by a tighter coupling between the per-
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formance of pioneering research and the initiation of manufacturing
and sale; (2) by the enormous increase in the amounts expended for
R. & D., both by the Government and by industry ; and (3) by greatly
improved management in both areas. ‘There is still much to be done
in the last regard and the “committee will certainly examine theseo
possibilities thoroughly.”

“(p. 1065)

Increased Federal support for research (Hutchisson)

% % % The Federal Government should support rescarch at a gradually increas-
ing level as our gross national product increases.

Increased Federal support of research will strengthen the part re-
search plays—

(@) in enhancing the economy and general standard of living.

(1) in strengthening national defense, and

(¢) in increasing one of our most important national resources, our supply
of competent manpower in science and technology.

(pp. 1018-1019)

Portion of the Federal budget to be spent on research (Bachman)

* % ¥ At the present time we spend approximately 15 percent of our national
budget for research. Is this a correct percentage or should it be 20 percent or
10 percent or some other figure? And why? If your committec should find it
advisable to make some such percentage recommendation to the House in its
final report, you should undoubtedly submit with it a medus operandi for author-
izing the research funds through existing committees and how these funds could
be altercd year by year as indicated by the necesgities of our Nation. With an
overriding structure of this sort controlling the total amount of funds, the re-
search activities of one agency could only grow at the cxpense of the research
activities of another agency, except for such increases as would occur from
increases in our Federal budget, by growth or by design. This could also be a
controlling mechanism covering new research programs. This discussion as-
sumes, of course, that the maximum funds would be appropriated only if there
are a sufficient number of valuable programs to be undertaken. In arriving at
such decisions of what, why and how much, compctent scientific evaluators
should be of paramount importance to the membersg of committees of Congress
who, in the long run, must make the decisions.

(p. 778)
Size of B. & D. budget (Getting)

% * % T do not hold to the thesis that all fruitful work in research and devel-
opment has been accomplished, nor that this country lacks the intellectual capac-
ity for a continued expanding scientific research effort. Certainly the R. & D.
budget should not be larger than the Federal agencies can intelligently manage—
put this is not, in my opinion, an immediate or gerious limitation. In fact,
as a minimum, the Federal support of I. & D., in all forms, should go up at
least in constant ratio to the gross national product.

We must provide scientists and engineers with challenging ogpor-
tunities; industry supported by the civilian economy can a sorb
only a relatively small fraction of our scientific and engineering po-
tential. Today the Federal appropriations are being managed bet-
ter than ever before.

As long as we recognize the dominant role of scientific progress to our Nation—
in defense, in advancing our cconomy, in furthering public health and wel-

fare—as long as we have a national resolve to lead and not to be led—as long
as we can attract scientific leadership to high levels in Government to give
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the programs meaningful policy and guidance—so long should we be willing
to bear the costs of scientific research and technological development,

(pp. 1014-1015)

Total empenditure for soience as compared with ewpenditures for other

purposes (Weinberg) _
The question is: Should we spend more on science and less on forelgn aid

or housing or civil defense? This sort of choice gets confused because we lump

sclence done for its own sake together with science done to achieve & particular
purpose such as improving our military posture.

(p. 317)

B. DrstrisuTion or SurPortT BETWEEN BASIC AND Appriep R. & D.

Balance between Federal expenditures for basic research and for
applied R. & D. (Seaborg)

Figuves cited showed that in comparison to the ratio of 1 of every
10 R. & D. dollars which the Government as a whole spends for basie
research, the Atomic Energy Commission devotes between 3 and
4 of every 10 of its civilian R. & D. dollars (or 2 of its overall R. & D.
dollars) to basic research.

I would urge that a trend toward a similar balance between the dollars de-
voted to basic research and those expended for applied research and develop-

ment would be a desirable adjustment for Government-sponsored science as a
whole.

(pp. 68-69)

Balance of Federal support for basic and applied research (Calkins)

There needs to be balance between basic and applied research in
both the physical and social sciences. Most governmental and indus-
trial emphasis is now on applied research and technology, and contri-
butions to basic research come mainly from universities and research
institutions. Only about 10 percent of total national R. & D. money
is spent for basic research.

(pp-912-913)

Balancing financial support among the sciences (Calkins)
It should be determined whether some areas of science are getting

too much money as compared to others. Balance should be achieved

among all of the sciences, not only between the physical and the social
sciences.

Policymakers and administrators need better procedures for getting
the scientific advice on which to make decisions as to how support
should be apportioned to these areas.

(pp. 912-9183)

Costs of various types of research, (Bush)

] Iln gpgnking of “scientific” research, “engineering” research is often
included.

A man sitting at a desk and thinking is not an expensive proposition. A scien-
tiat divecting a team and operating an expensive array of apparatus ie. The
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costs of research go up very rapidly when one gets into hardware. When money
comeg easily there is a tendency to rush into use of complex equipment too fast
and too far. We may be making this mistake.

1f the country pours enough money into research, it will inevitably support the
trivial and the mediocre. The supply of scientific manpower is not unlimited.

(p.461)

Lhe different support of three areas of B. & D. (Teller)

The three areas are pure science, applied science, and development.
The emphasis and activities in pure science and in development present
a fairly good record, but this is not the case in the area of applied
sclence.

* ok * 'We have often fallen down in spending the millions of dollars in applied
seience in those pilot-plan operations which require cooperation of many experts,
but which do not yet involve the really big money that production and the final
phases reguire, [The witness used the evolving science of weather prediction
as an illustration.]

(pp. 939-942, 949)

Maintenance of balance between expenditures for development and for
research (Iutchisson)

A balance must always be maintained between effort spent upon development
and that on research. Unless this is done, the Nation as a whole will not reap
the entire advantage of the new knowledge gained. Over the years a ratio of
expenditures of about 10 to 1 has proved to be suitable and probably should be
maintained. This is particularly important in connection with the sponsorship
of research and development for national defense.

(p. 1019)

Means of measuring the adequacy of Federal support of basie research
(Killian)

The rvelatively small support (currently about $500 million annu-
ally) furnished by the Government to the universities for basic re-
search, has an importance out of all proportion to its size.

There is no ready yardstick for measuring how much should be appropriated
for this purpose. Clearly the Government cannot or should not make unlimited
funds available. HHow can a wise level of expenditures be determined? I sug-
gest the following rough measures:

(@) The talent capable of conducting basic research is limited, and
under present conditions we should scek to malke it possible for this
small group to use its talents to the fullest. We should try to do this
and no more.

() Congress should continue to recognize that basic research should
be an integral part of the process for educating scientists and engi-
neers. Perhaps the increasing of graduate students in these fields is
“the most telling and persuasive reason” for further increasing sup-
port of basic research. ) ) ,

(¢) Additional funds are nceded for costlier instrumentation and
“big machines.” It is true that some existing instruments are inade-
quately supported and are not therefore producing the results in-
tended. It is also true that the universities’ facilities, including build-
ings, are gravely deficient. ] _ .

(d) We are not at present fully using the available creative talent
for high-quality basic research, and additional private and public
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funds can be used in the national interest. The rate of growth in
expenditures for basic research should not be as great in the next
i years asit wasin the preceding 5 years.

(¢) Congress should appraise the procedures, the methods, and the
quality of management used by Federal agencies which recommend
appropriations for basic research. When these appraisals are on the
plus side, Congress should “feel reasonably comfortable” about the
projects the people selected to receive support.

Congress itself cannot casily select these people and projects but
it can expect a good selection procedure.

The Federal budget should contain a more detailed presentation of
the R. & D. programs of the various agencies, including differentiation
between the several categories of research—basic, et cetera.

(pp. 752-754, 762-763)

Overemphasis on large research undertakings (Kistiakowsky)

Too much emphasis on glamorous large research undertakings en-
dangers funding of the individual scientist who has been the strength
of American science. In recent years an increasing fraction of the
Federal research budget has been allocated to special large installa-
tions and national laboratories. Progress of research in some scientific
areas does necessitate construction of ever more elaborate and costly
research facilities; and scientific situations exist in which a large
team effort is necessary to achieve objectives, but perhaps the balance
hasswung too far in this direction.

(p.612)

Possible imbalance between cwpenditurcs for basic and for applied
rescarch (Haworth)

[In reply to a question from a member of the committee as to the
possibility that such imbalance exists, the witness said :]

T don’t have that feeling. I have heard that feeling expressed by a few people
from industry, for example, but I have heard the opposite feeling expressed
perhaps more often.

* * % one must remember that the better the job basic research does, the more
easy is the job of applied research. '

_As more basic research is accomplished it becomes less necessary to
single out a single aspect and work hard on it for reasons of a particular
application.

(pp. 50-51)

].(?,-Ieglatli(;nsbﬁfp between amount of ecxpenditure and research results
ush

You cannot assure results in research merely by devoting large
numbers of men and amounts of money to the effort.

The best way to proceed is to be sure that really inspired scientists have
what they need to work with, and then leave them alone.

[In reply to questioning the witness stated :]

I think we are spending too much money period.
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Too much money is not going into basic research, but the great bulk
of money is going into applied research, engineering research, and
hardware, and that is where we may be overdeing it.

(pp. 462, 470)
Size of ewpenditures for applied R. & D, (Weinberg)

Since applied research takes almost 80 percent of our research and development
dollar, it is here that your committee ought to focus most of its inquiry.

Tdeally, the committee ought to review the purposes of applied
research, establish priorities, and allocate funds for various purposes,
as space, military, nuclear cnergy, public health, etc. Sinco this
“grandiose exercise may be quite impractical if not impossible,” the
maximum feasible review will be an attempt to determine whether
the R. & D. expenditure for a major purpose—military, nuclear
energy, public health, etc.—is in correct proportion compared with
expenditures for other aspects of the purpose, e.g., whether the amount
spent on R. & D. for the military is right compared with the amount
spent on transportation for the military, ete. The choices should not
be made, for example, between R. & D. for one major purpose, like
public health, and R. & D. for another, like the military.

(p. 318)

Suitability of distribution of funds between basic research, applied
research, and development (Haworth)

[The witness charts indicated the total expenditures on a national
basis were 10 percent for basic research, 22 percent for applied re-
search, and 68 percent for development. ]

This breakdown may well be reasonably satisfactory at the moment,
but it could change with time.

(pp. 51-52)

Suitability of distribution of funds between basic research, applied
research, ond development (Seitz)

[In reply to a question from a member of the committee as to the
suitability of the presently existing distribution of funds between the
three areas, the witness replied :]

T think our pattern as it has been up to this point is quite sound. Iissentially
all the good proposals for basic research are being supported. * * * we could

spend a great deal more than we are doing on developmental programs, * * *
but I think the balance so far has been excellent.

(p. 64)

C. Basic Researcrr, ApEQuUacY oF PresEnT LEVEL

Adequacy of Federal support of basic research (Bailey)

A broad base of competence and knowledge, derived from basic
research, is necessary to support the highly productive development
program required for an expanding economy.

Most, scientists consider that the less than 10 percent of the tolal
R. & D. budget of the Federal Government which is devoted to basic

26-665—04—pt. 3—B
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research is inadequate. When retrenchment is required, that part of
the R. & D. budget which is for basic research seems to be easily
sacrificed in favor of work with more immediate apparent application.
Basic research projects which appear to be of purely academic interest
frequently open up new vistas. Pure research which appears of value
only in satisfying scientific curiosity and adding to the general store of
scientific knowledge frequently proves to be of great ultimate benefit ;
as in the case of penicillin, the control of screwworm, et cetera.

(pp. 872-878,876-877)

Adequacy of national effort in the area of basic research (Haughton
and Smelt)

No scientist would agree that there was enough effort in basic research. I
think that there is certainly room for ag much effort as the country can put into
it. But it is a matter of a balance between that and the other claims on the com-
pany’s resources, and certainly we have to arrive at'a balance between basic and
applied research which is almost self-balancing in the sense that if there is no
outlet for this basic research in the applied area, it tends to slow down.

[The above statement refers to the corporation’s attitude as the
witness saw it. In answer to a general question about across-the-board
efforts in all areas of science in basice rescarch, this answer was
offered :]

No, I think there are areas in the research field that are not having enough
at this time. I am thinking particularly of some of the areas mentioned * * *
some of the areas which approach more closely the humanities, some of the areas

which are not defense oriented. T think that you could look hard at these and
decide at this time that they were not in balance with the other side.

(p. 111)

Adequacy of support for basic rescarch (DuBridge)

The national budget for basic research in universities is adequate
only when “every competent research scholar in our universities is find-
ing adequate support for the significant research program he is able to
carry out.” 'This is not true today ; all over the country there are able
research scholars with worthy projects who are not finding adequate,
stable support for their investigations. The funds should be increased,
not cut back.

(pp. 306-307, 311)

Adequacy of support of basic rescarch (Teller)

* * * My impression is that the effort we are directing toward pure research is
by and large a reasonable cffort. * * * that the amount we are spending and cven
the way in which we are spending it, that these are reasonable. Whatever is
reasonable can be and should be criticized for further improvements.

I believe that the scientific revolution has not yet run its course. 1 believe
that applications and possibilities will multiply, and while we probably are
spending enough now, what is enough today probably will not be enough in 1970.
But with these reservations, I would give a simple answer to your question.
My answer is yes.

(p. 942)

Amount of research support (Berkner)

* * * Perhaps fhe gravest danger in the congressional deliberations may be
that those responsible for reaching the answers to current dilemmas will aver-
emphasize the short-term advantages of support for applied and development re-
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search (now taking $14 billion of the total) to the hazard and potential reduc-
tion of support for basic sclence and the search for fundamental knowledge
(which still receives less than 10 percent of the total). Yet it is the latter on
which all of our future technological advances will depend in the long run. * * *

Further multiplication. of support for basic research will be re-
quired in these directions:

(a) New areas of science not yet funded.

éb Extension of scientific strength to the half of the Nation now
deficient in it.

(¢) The enlargement of programs and facilities to radically enlarge
our body of graduate and post-doctoral training.

It is not too much to expect that 1 percent of our gross national product—
that would be about $5 billion, or some three or four times the present level of

support, will be nccessary to fire our national boilers for the optimum develop-
ment of our new regource—innovation out of science.

(pp. 422, 438)

Amount for basic research (Berkner)

The funds for fundamental research, as compared to that for engi-
neering, development, test and evaluation should be carefully weighed.
Less than 10 percent, a little over $1 billion, of the research funds now
goes for true research, the remainder going to hardware. The basic
research, this billion dollars, is the seed from which the enlarged econ-
omy must grow. It should not be destroyed but should be multiplied.
Chuts in basie research funds will be reflected in losses to the national

economy.
(pp. 422-493, 438)

Areas of basic researchnot now adequately supported (Seaborg)

Although an insufficient amount of our national research effort is
going into basic research, without being able to describe this on a per-
centage basis, it is possible to list some underdeveloped areas: organic
chemistry ; low energy nuclear physics; the biological sciences and the
general applications of research to the study of disease, heredity, life
processes and things of that sort; and anthropology, archeology and
areas like that, “just to mention a few that sort of come off the top of

my head.”
(p. 72)

T'he cost of basic research (Seitz)

These costs include (1) minimum laboratory and other expenses,
(2) expensive equipment in certain types of research, and (3) extraor-
dinary costs for space research.

Research in the first of these three categories lics at the heart of a very large
part of the progress of science, and is absolutely indispensable for the evolution
of both science and technology in the future. IWssentially all areas of good sci-
ence pass through the corregponding phase as they develop. Many ficlds never
move into a more expensive range. * * * TFor a long time to come, our Nation
should be sufficiently wealthy to support all of the good work that can be done
in the first of these categories. * * * I think it is safe to say that as long as
our Nation aspires to a position somewhere near world leadership in science
and technology, we cannot afford not to support all scientific work at the first
level of expenditure that our good scientists can propose and carry through. * * *

[In the second and third categories] the high unit cost implies that principles
of selection may be necessary.
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It will be increasingly difficult to select research programs involving
costly equipment. A selective process will be necessary to determine
what equipment should be purchased, and priorities established withm
the framework of the economy. The judgment of working scientists
in their respective fields will be necessary for purchasing of equipment
because programs sometimes have more “superficial glamour,” derived
from spectacular hardware, than scientific merit.

(pp. 59-60.)

Federal support of basic research (Xerr)

The case for Federal support of basic research has been made many
times, but I feel that it cannot be made too often or too emphatically.
There is no real danger of undesirable duplication in basic research,
except when work cannot be published for reasons of security. Some
duplication is desirable and beneficial.

1 agree with many recommendations that the present Federal sup-
port—Iless than 10 percent of the R. & D. budget—should be substan-
tially strengthened. Support for basic research should not be con-
fused with the massive activities in engineering, testing, and develop-
ment that make up the other 90 percent.

(p. 1020)

Importance of understanding and protecting basic research (Wiesner)

Basic research adds to our reservoir of knowledge about the universe around
us, on which all technology rests. * * * we must preserve and protect this por-
tion of our technical enterprise as a vital hedge against the unknown. In fact,
I believe we must be prepared to allow an increasing level for this purpose.

Within basic research, priorities must be set largely by the scien-
tists themselves in contrast to priority setting for development.

#* % % Although the principal purpose of the almost $1 billion in Federal re-
search funding that flows into universities is justified in terms of the relevance
to the sponsoring Federal agencies, this work is nonetheless intertwined with
education in a major way. Federal support for university research * * * con-
tributes in an important way to meeting future manpower needs even while
providing for vitally needed research.

* ¥ % We make a very bad mistake in lumping this all together and ecalling
it research, because this year, for example, what you would really call research
amounts to something under-a billion and a half dollars in the $15 billion budget.

(pp. 257-258, 279)

Increased support for basic research (Furnas)

More money should go to basic research, even if this means small
reductions in some expensive development programs, because:

(a) Directly and indirectly thig is the best way to increase the supply of top
scientific and engineering talent.

(b) Good basic research findings, if produced in time and properly needed,
can prevent many very costly errors in development projects, particularly in
complicated weapon systems and space vehicles.

(p. 1009)

Reduction of funds for basic research (Seitz)

. At the present time good basic research tends to be squeezed out in
times of budget pressure.
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This is really false economy because—

(1) Only arelatively small amount is involved in basic research, and
therefore little is gained by reducing it ;

(%f Cutting basic research means a loss of basic knowledge needed
for development programs and thereby makes the developmental pro-
grams more costly [in reply to a question from a member of the com-
mittee, examples were cited ] ; and

(3) A cutback of research in academic institutions leads to & down-
grading of graduate and postgraduate education and a consequent de-
creagse 1n the number of quality of trained research available to the
Nation.

The cuts of the budgets of the National Science Foundation and the
National Institutes of ITealth are not justified if wo are to maintain our
growing scientific strength. They endanger the basic research carried
out by independent scientists, many of whom are primarily supported
by the above institutions. This will endanger our future stature in
the world of science and technology because it strikes at the core of
scientific strength.-

There is national danger if funds for good basic rescarch do not
grow annually at a rate of 15 or 20 percent per year.

The reduction in funds for the National Science Foundation will
seriously affect scientific education in about 5 years or sooner.

(pp. 61, 63) |

Size of the basic research budget (Weinberg)

The size of the basie research budget must be judged on its own
merits—it must stand by itself against foreign aid or defense. The
merit of one kind of basic research can only be judged in relation to
other basic research.

I can offer no external criteria for determining the overall size of the basic
research budget.

I would therefore suggest that we gear the basic research budget
to the gross national product. We ought to commit a cortain fraction
(say 0.5 percent) of our GNP to this purpose. This formula would
provide funds for all really competent researchers and would curb
the exponential growth of expenditures for basic research. Neither
will basic research wither as 1t would if its budget remained a fixed
number of dollars.

(p. 318)

Support of basic research (Long)

The total cost of all Federally supported basic research is by no
means large when compared to the job it has to do. The amount is
about $1 billion per year. Basic research done with all other funds,
public and private, in other facilitics costs roughly the same amount.
The total is less than one-half of 1 percent of the gross national
produet.

* * % The basic research accomplished by these funds is the underpinning on
which our great technical industries rest. It is essential to the very much larger

amounts spent in developmental work. And its plays & major role in the train-
ing of our scientists and engineers as well as of scholars in many other fields.
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Considering what we get from this support of basic research, I firmly believe
that it is & great bargain.

(p. 484)

Value of basic rescarch (DuBridge)

The 3 percent of the total Government budget for research and
development which is being used for basic research in the universities
is
tho most important segment of the total, has been the most fruitful of all ex-
penditures, has been subject to the least waste, and is, above all, the one segment
of the R. & D. budget that should be expanded and not contracted.

Federal support of basic research was essential if the United States
was to seize scientific leadership of the world after the war.

One criticism of basic research, that Federal su%port has driven
out private and State support of research, is false. Private and State
support have also grown rapidly, and in fact Federal support has
stimulated a higher level of expenditure from private sources than
would otherwise have been possible in the postwar period.

‘Another criticism of basic research, that it is growing too fast to
be healthy, is also false, Growth must be rapid at the present time
boecause soience in American universities has been in its childhood and
adolescence; as it is older the growth rate will slow down. Part of
the rapid growth rate can be attributed to inflation which has affected
all prices since 1946. It is essential that budgets would rise and that
the period of rapid rise should continue at least for a few more years.

The results of increased expenditures are shown in the assumption
by the United States of world leadership in science. The Nation has
benefited in many specific ways, and these benefits have been extended
fo the universities, to the economy, and to our national security.

(pp. 305-306, 308-310)
D. ALTERNATIVE SOURCES OF SUPPORT

Ceniralized control over rescarch (Calkins)

Contralized research and centralized control over research funds
are not desirable. There should be “alternative sources of support”
for research.

(p. 914)

Pattern of organizations carrying out I. & D. tasks of the Nation
(Furnas)

* % * Over the course of years, a pattern has evolved whereby four classes of
organizations are utilized to carry out the research and development tasks of
the Nation. This pattern was not arrived at through any grand design or master
plan. Rather, it was the result of a pragmatic American approach of trial and
error.

The four classes are universities; nonprofit organizations other than univer- -
sities; industry; and Government in-house laboratories. Each type of organiza-
tion has some positive and somne negative characteristics when measured against
the overall requirements of the national research and development needs. My
own analysis of these characteristics is as follows:

] L 4 L 4 L * - *®
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Note that the quadrilateral approach to handling our defense research and
development problems has evolved under the motivation of finding the best way
of acecomplishing a very difficult and extremely important task. Taken all to-
gether, the positive and negative characteristies of the four types of organiza-
tions balance out to produce an extraordinarily effective pattern of action.
Elimination of any onc type would be truly deletericus. Hence, improvements
to one segment of the operation should not be accomplished by scriously weaken-
ing or eliminating one of the others. We greatly need them all.

The very diversity of the four types of organizations carrying on the Nation’s
research and development represents an inherent virtue which, apparently, is
seldom realized. * * * In a free society * * * the allocation of talent is more by
individual preference for the opportunities offered than by command. Hence,
the greater the variety of choices afforded by [the four types described abovel,
the greater the probability of the Nation acquiring the best talent for solving the
national problems.

(pp. 1005-1007)

Possible relaxation of effort by industry and the educational institu-
tions, in the support ond conduct of research, as the Government ex-
pands its role (Wenk)

The Office of Science and Technology has not as yet devoted a great
deal of attention to this problem, although the OST is exceedingly
interested in the total national activity in R. & D. There appears
tobea
leveling off of the percentage of our gross national product which is being de-
voted to research and devclopment, both from the Federal Government as a
source and from the private sector. We are endeavoring to understand this. It
is a phenomenon in which, for example, one cannot establish an arbitrary limit
or target of support for research and development.

We do not, for example, as yect see clearly how research and development con-
tribute directly to cconomic development, alihough we know in the aggregate

that this has happened.
* % % gpeaking personally, I would say that I have great concern that the
contribution by the private sector shrink ne more,

(pp- 261-252)

Sources of support for research (Furnas)

Support of the national research program should come not only
from the Federal Government, but from States, foundations, indus-
try, and individuals.

(p. 1007)
E. FINANCING, SPECIFIC PROBLEMS

Adequacy of present Federal support of . & D. in Department of
Commerce (Hollomon)

[Discussing support of the agencies for which he has responsibility,
in reply to questioning from a member of the committee, he said :]

I do not believe, however, that we are spending a sufficient amount of Federal
funds or State funds to meet major civilian economie requirements such as
urban development, such as transportation and such as support for the basic
technology related to industry, particularly to that industry which isn’t so
sophisticated; i.e., textiles, building and construction, those industries that
serve the basic needs of society.

What I am trying to say is that for the support of technical activities of the
missions of the bureaus for which I have rcsponsibility, I don’t believe these
R. & D. activities are out of line. On the other band, for the activities that aim,
for which I do not have responsibility. which aim at what might be called the
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basic technology, related to our civilian economy, I do believe these are out
of line.

(pp. 303-304)

Amount of research needs of different activities (Denney)
Although no quantitative answer is possible

we hope that the committee will be able to throw some light on the question of
detecting the incidence of diminishing returns, trying to find the point where
the cost of a research effort ceases to be justified by the result.

Some useful exploration can be accomplished which will shed light
on these two points:

(1) What are the relative research needs as among different kinds
of activities, e.g., military, health, foreign affairs?

(2) Arve there guides to the point where the cost of a research effort
ceases to be justified by the result?

(pp. 184, 193)

Conginuity of financing of B. & D. (Furnas)

Stop-and-go financing is very harmful tonational R. & D. programs.
Assurance of continuing support is necessary to effective R. & D.  Con-
gress can have substantial in{luence in remedying the present situation.

(p. 1010)

Determination of B. & D. requirements (Brown)

It is difficult to determine what R. & D. requirements are for the
Department of Defense. There are many factors involved which have
to be considered: technical inputs, and the inputs of military ex-
perience, fiscal situations, and international considerations.

(p.- 177)

Difficulty in avoiding wasteful cxpenditure (Brown)

Sometimes a great deal of money is spent on developing a weapons
system that at completion is not deployed. When a development de-
cision is made, it is not known what the future situation will be at the
time the development is completed. About half of big developments
probably will not become deployed weapon systems. However,

it is desirable probably to err on the side of having them when they are un-
necessary rather than not having them when they are necessary.

(p. 177)
Funding of B. & D. (Haller)

Stop-and-go funding is wasteful and distracting in performing
R. & D. research for the Government. A stop order breaks the
rhythm and continuity of creative thought, people must be reassigned,
and if the project is started again the startup costs are expensive and
new people may have to be found. Interruptions in funding also
frustrate and discourage scientists.

The Government agencies procuring research and development should be able
to plan so that the funding and decisions are timely. We hope Congress will
take steps to enable the timely commitment of funds.

(pp. 332-333, 335330, 338)
Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9



Approved For Release 2005/03/15 : CIA-RDPGGBOO403R000100%%??41-9
FEDERAL RESEARCH AND DEVELOPMENT PROGRAMS
The justification for “crash” programs of R. & D. (Teller)

‘When the real need arises, I am not against a crash program. My main criti-
cism is that we do not anticipate the difficulties to a sufficient extent, and that
therefore the argument, the apparent needs for crash programs do arise. What
we are now doing in space to my mind is not so wrong, What we neglected to
do in the early 1950’s and the late 1940’s, that is where the criticism should
rest.

] ® ® * * * *

# % * T also think that a crash program should be very well justified before
it is adopted. [Ixamples from the space program were cited.]

(pp. 945-946)

Meons of achieving economies in I. & D. programs (Waterman)

There are several ways in which one can save large amounts of money. One

is to look carefully at a large program before it begins, to be sure that it is
feasible to do.

# L " L L L 4 *

A second is to watch out for crash programs. Crash programs have to be
started fast. They have to do things quickly, which is a costly way of doing it
and they make more mistakes too.

(p. 824)

“Ouverspending” on research (IHeald)

“Overspending” on research can lead to “subsidy of mediocrity”
and, resulting damage to the quality of research. ‘

Certain fallacies have gained widespread currency.

The fallacies are that all problems are capable of solution, that the solutions
lie in knowledge resulting from empirical rescarch, and that the research can
be produced by saturation stafling and saturation financing.

The successful forced-draft projects (for example, the Manhattan
project) of World War II are largely the cause of these fallacies.

(pp. 383-384, 400-401)

Relationship of funds available for research to research output (Jones
of HEW)

To appropriate more money for an agency than it has requested in
the expectation of obtaining more research is not always successful.
Other factors besides money determine what can be accomplished.
Among these are the availability of research projects which conform
to the criteria of quality which have been established, and the avail-
ability of competent researchers.

NIII is a case in point. Although Congress has appropriated funds
in excess of the Department’s budget request, all the money has not
been spent because of the limiting factors mentioned above.

[Because] the quality of research supported by NII relatively has continued
to go up, * * * the percent of projects proposed that have not been funded be-

cause they did not meet the eriteria of quality, has remained about the same level
through the years, about 48 percent.

# * * * * * *

[with respect to shortage of personnel] as to NIII, its problems are velated to
a lack of competitive situation with even educational institutions now for the
gervices of competent scientists who are available.

(pp. 553-554)
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Stable financing of research (Rose)

Funding of research programs within the confines of the Federal
fiscal year funding pattern makes it difficult to carry out research
programs in the university. More stable financing is needed.

A great deal of what appears to be unnecessary effort on the part
of Government and university officials is required to meet the require-
ments of the paperwork necessitated by reports and renewal proposals.

(p.792)

The timing of congressional action on the funding of research pro-
grams (McConnell)

The single largest deterrent to the proper conduct of research has been in the
timing of the actions of Congress itself with respect to authorizations and appro-
priations for both ongoing and new programs. To be successful, research pro-
gramsg must be planned and scheduled well in advance. It is unfortunate that
the usual university academic year and the Ifederal fiscal year are badly spaced
relative to each other for this purpose; however, when Congress fails to act on
appropriation bills prior to the beginning of the normal fiscal year, the estab-
lishment or continuation of projects and programs which often begin in the
summer are seriously affected and valuable research time is lost.

Personnel on projects which have received formal or informal approval but
are not funded must make alternative plans. Between June 1 and July 1 each
participant on a project has to make his own final decision based on the likeli-
hood that the Congress will act in time. * * * Delay in appropriations caunses
research to suffer not only for the summer but for the entire year and possibly
for the following year as well, for it takes time to build a good research staff.

Longer term grants and contracts would mitigate this problem to some ex-
tent. * * * An additional benefit * * * would be a reduction in time and effort
spent by institutions and agencies in handling the proliferating paper work assso-
ciated with annually funded grants and contracts.

(p. 864)

Validity of the rapid increase in public support of R. & D. (ITarrar)

Questions as to this validity are being raised by this committee and
others.

First, I believe the principle of graduaily increasing public support of research
and development is sound and the satisfaction of the demands for the well-being
of society can be accomplished only with the aid of a vigorous, intelligently
planned and continuous program of research aided by both public and private
funds. Within our democratic system, it is to be expected that public funds
will continue to be the major source of support.

If decisions to press research in space, atomic energy, defense, health, nutri-
tion, and many other disciplines are valid, I do not-think that the amounts of
money presently being applied to research are out of proportion to need. * * *

In our society, nceds of many kinds will continue to excecd available resources
so that decisions must be made with respect to the most eflicient and productive
use of public funds. This I understand to be one of the principal goals of this
select committee. I would submit that it is possible to sapersaturate both chem-
ical and social solutions. This latter undesirable condition could oceur if exces-
sive funds are provided for research without a sufficient body of qualified investi-
gators to insure optimum benefit from the investment. The balance belween the
size of the research community and the demand for scientific competence ig a
delicate one even under normal conditions. If new support enters the field in
increments beyond the capacity of the scientific communlty to respond, the quality
of performance must necessarily suffer.

(pp. 1016-1017)
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III. ORGANIZATION AND ADMINISTRATION OF FEDERAL
R. & D. PROGRAMS

A. Favorable evaluations of the present system

B. Suggestions for attaining greater efliciency and econ-
omy, and better organization

C. Specific problem areas

D. Fragmentized versus centralized organization of
Federal R. & D. functions

. In-house and external research facilities, choice be-
tween use of

F. Grant and contract processes

A. FavoraprLr EVALUATIONS OF TIIE DPRESENT SYSTEM

Adequacy of organization for science and technology in the ewecutive
branch (Waterman)

Thus the executive branch of the Government has taken what seem to me to be
important and logical steps to assist the President in improving the coordina-
tion, planning and degree of overall supervision of the Federal contribution to
the national effort in science and technology. These steps have been taken only
comparatively recently. But I believe them to be soundly conceived and to have
adequate promise of dealing efficiently and ably with the major problems in the
executive branch that are the present concern of this committee.

(pp. 815, 822)

The efficiency of Government research programs (Murray)

These programs are certainly getting maximum return in contract
research, for several reasons: (1) our Government agencies make cer-
fain that the best talent available is selected to do the research; and
(2) there is intense competition today for Federal research funds and
this competitive atmosphere further assures us that the best talent
will bg available. “Cost comes after competence in research considera-
tions.

(pp. 456-457)
Ewaluation of the Federal B. & D. effort (Harxis)

Many charges are made of waste and inefficiency in the present
R. & D. programs. There have been commitments to programs that
have not reached maturity, and “without any doubt some of these
criticisms are entirely warranted”. No large program of the urgency
of the national R. & D. effort could be flawless. If there is to be
sufficient boldness in the national program there certainly will be
failures in the future.

In general, however, R. & D. has contributed to our overwhelming defense
and atomic emergency competence, to a dynamic space program, to our national

1113
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agricultural productivity, which is the marvel of the world, and it has con-
tributed to the highest standard of living and individual help in the world.

These accomplishments cannot excuse waste and inefficiency, but they ean
speak to the general effectiveness of research and development.

(pp. 829-830, 833-834)

%c;luation of the Federal system of support of research (Kistiakow-
s

[The witness briefly described the growth of Federal programs of
research. ]

Except for Government-operated and the privately-operated but
Government-financed large establishments, most of the Tederal re-
search funds are spent in nonprofit institutions of higher learning,
largely through the medium of research project grants and fixed-price
contracts. The agencies which use this system rely on scientifically
qualified consultants to rate research proposals of scientists seeking
Federal support of their work, and most agencies accept such ratings
in allocating their funds, thus avoiding the danger of excessively bu-
reaucratic decisionmaking.

It is my considered judgment that this system of research support has been
outstandingly successful. From a definitely secondary status before World War
II, American science has now reached a position of world leadership. The proof
of this statement is manifold. * * * | attribute the relative rise of American
science in the face of this competition [from U.8.8.R., Great Britain, ete.] to
the project grant system and to the diversification of research support among
several executive agencies. Doth factors act in the same direction: the pre-
vention of overcentralization and of too heavy dependence on decisions by men
who, because of their administrative activities, are not able to maintain their
scientific competence. * * * I pelieve that both the U.8.8.R. and Great Britain
suffer from overcentralization of research support, * * #

(pp. 610-611)

Lwecutive branch organization of R. & D. fumctions (Staats)

At the present time Federal R. & D. is undertaken in response to
the program responsibilities of the department and agencies, and it is
conducted in the agency responsible for administration of the par-
ticular program.

* * & These are the facts of life, and while these arrangements at times may
raise the spectre of unnecessary overlapping and duplication, we do not believe
that thesc criticisms are generally valid. To attempt to produce a neat organiza-
tion chart by simply consolidating research and development in one or a few
agencies would, in our judgment, obscure the purposes for which research and
development is conducted, and make our decisionmaking legs rational in the long
run. We believe that we should not alter the present basic organization of re-
search and devclopment activities, but instead concentrate on improvements in
coordination of planning and communication.

(p. 565)

Government as one element of the national B. & D. effort (Harrar)

* % % any discussion of Government support of research and development
should be based on the total spectrum of national requirements regardless of their
source of support. Although Government is the greatest single contributor to
scientific research, the entire research pattern within our Nation is inescapably
interrelated through mutual interests and the many common goals to which these
efforts are directed.

Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9



Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9
FEDERAL RESEARCH AND DEVELOPMENT PROGRAMS 1115

In our country there are four great forces which interact to move the frontiers
of science forward. These are in descending order of magnitude: Government,
business and industry, the scetor represented by private philanthropy and volun-
tary agencies, and the individual donors who in the aggregate contribute mightily
to the support of our educational and scientific institutions. This pluralism is,
I think, excecdingly healthy and guarantecs broad and continuing investigation
and competition in the best sense of the word toward increased excellence.

(p- 1015)

The role of the science administrator (Harrar)

* % % Much of the accomplishment of science derives from the continuous in-
dividual efforts of career investigators who depend upon others to interpret their
roles and support their research. In recent years, due to the burgeoning growth
of the national scientific effort, there has of necessity been increasing attention
given to the place of the science administrator in the complex pattern of scientific
rescarch development., We have been fortunate in the caliber of individuals
who have been attracted to this critically important service although we have
perhaps not always realized the full significance of their contributions.

I believe that the role of the science administrator must be to apply critical and
impersonal judgment to the arca or agency for which he has responsibility ;
that it is incumbent on him to increase the cfficiency and broaden the communi-
cation within and between agencics and, finally, that it is his responsibility to
present cases before appropriate bodies with confidence that the position is sound
and consonant with the public interest.

(p. 1016)

Study of successful programs as a contribution to understanding pro-
grams which failed (Harris)

This general category deserves attention. There have been several
very important success stories (development of the ICBM and the Po-
laris program, for example). A study of these successes might con-
tribute to an understanding of failures in other cases. The executive
branch has faced up to its responsibility for management and coor-
dination of research with increasing effectiveness, and has devised
effective methods and procedures.

(pp- 831, 835)

B. SvccresTions For ATTAINING GrEATER ErricieNcy anp EcowoMmy,
AND BETTER ORGANIZATION

Attainment of maximum efficiency and economy in space program

(Webb)
[ These measures were suggested :]

(1) Consistent support of vigorous, effective and strong administration in this
program.

(2) Funding the program at a rapid rate, rather than on a stop-and-go basis
or on a crash basis. I think that the cuts made this year in our budget will cost
the country between $2 and $3 billion to do the same amount of work.

(8) Now, I think alsc you cannot spend the money if you think it is not wise
1o spend it that year.

(p- 85)

Balance between research and operations (Denney )

One question is whether there may be some ideal balance between
research and operations. Although research and operations are obvi-
ously mingled, where is the point at which it is profitable to break out
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a research specialist to take over a reasonable portion of the research
job, in order to leave the operator free to concentrate more on his
action responsibilities? Division of labor is more eflicient if there is
enough separable research work, and if the separation from the oper-
ator is not so wide as to make the research of no effect. The balance
between research and operations will probably vary with different
activities.

(pp. 184, 193-194)

Contracting and auditing procedures in Government rescarch pro-
grams (Dickey)

Simplification and standardization of procedures would make it pos-
sible, more frequently than at present, to use a given set of documents
in relations with a number of awarding agencies.

Each institution might be assigned a single cognizant governmental
audit agency which would handle governmental procedures for all
Government-sponsored research at the institution. This would not im-
pair the usefulness of existing multiagency awards procedures.

(p. 1077)

L'he degree of association between research and operational programs
in a department. (Calhoun)

[This problem has two sides:] (1) Some mission programs have no support at
all for a better elucidation of the science underlying their operations and the
factors that control them: * * *  (2) A parallel to the use of research is the
need for the problems and experience of operations to work their way to the
attention of the research laboratory.

Several questions may be raised in connection with this situation :

(1) How well are research results woven into operational decisions?

(2) Research results are not automatically used. Is this a matter
of timing or of substance? There is need for continning attention to
procedures that will insure use of research results.

(3) Is the laboratory working on the most pertinent problem or one
of secondary usefulness?

(4) Could not management and operational, as well as research,
needs be enhanced if manpower flow exists from research to opera-
tions, or if there were an exchange of personnel between research
establishments and operations even on a short time basis ?

(p. 120)

Lvaluation of management and productivity of Federal research pro-
grams (Peyton)

An examination and evaluation of the management and conduct of
successful research programs and of those which have fallen short of
desired objectives may be helpful. An attempt should be made to
determine why large variations exist in the productivity of research
projects, even when supported by the same agency, let alone by dif-
ferent agencies. It is possible that administrative and operational
improvements in research programs and research contracting will re-
sult in greater economies than would have been obtained through mere
elimination of overlap.

(p. 1033)
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Management of Federal research and development (Schairer)

It is my belief that the Federal program in the area of research and develop-
ment is well managed, effective and worthwhile, Of course there are many
aveas that can be improved. In my experience, the civil servants administering
the Government research and development program arve able and dedicated and
seldom ave motivated by interagency rivalries. I have always found a very
healthy climate of cooperation between Government agencies at the working
level. My greatest concerns about the management of Government research and
development relate to the very great dangers which are inherent in permitting
any one agency or individual too much authority over what should not be done.
In research it is axiomatic that anything new will start as a minority viewpoint
and will have to fight its way for many years against more popular viewpoints
before its value is recognized. We must not make it too difficult for new ideas
to emerge and come to fruition. Prescntly there are very great pressures in our

tovernment to reduce the number of competing programs and to make it difficult
for new ideas to be tried out. I am sure we will get more return for our money
with less unification of decigion machinery.

In concluding, I would commend to you that the civilian advisory committees
in the many special areas of Government activities are probably the best possible
way of ensuring that Government activities are ccordinated, well managed, and
have progressive goals.

(p. 1037)

Management of Government research, with particular reference to
applied R. & D. (Weinberg)

(a) Need for competent managers is of prime importance and
deserves serious consideration by the committee.

I cannot stress how much the competence of our research and development
managers influences the effectiveness of our research and development. With
competence in technical management we will, on the average, get our money’s
worth ; without competence we will waste our money. It is as simple as that.

(0) Improving the caliber of managers:
(1) Pay them more.

In- my opinion, this is probably the most important single action that Con-
gress can take to improve the efficiency of its vast applied research and devel-
opment effort.

(2) Devise a scheme whereby managers from contractor estab-
lishments can be utilized by Government agencies for an indefinite
period.

‘What is needed is a much freer back-and-forth flow betwecen the Govern-
ment and at least some of its contractor establishments than is now possible—
a restoration if you will of the spirit and style of research during World War II.
I realize that today there are many difficulties in achieving this relation; yet
I believe it is ever so worthwhile, and that the Select Committee ought to
address itself to figuring out how to make this pogsible.

(pp- 318-319)

Management problems in rescarch programs (Rose)

Because our research programs are as vital as they are, how they are
“managed” becomes very important. The philosophies on which they are based,
the guidelines and principles flowing from these philogophies, the establishment
of ‘“requirements” for rescarch by agencies, the allocation of research funds,
the forms and methods of day-to-day administration, the ever-growing problems
of exchange of scientific information resulting from research, and the need
for continuous evaluation of research findings arc some of the broad aspects of
management that are of crucial importance.

(p.788)
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Means of achieving mazimum. effectiveness and minimum duplication
in 2. & D. programs (Haughton )

(1) Good communication among all involved groups, within the
company and in Government agencies

The role of the technical and scientific societies here is important and the
committee may find it valuable to examine their part in the general communi-
cations problem in more detail.

* * * more complete communication with other research workers in universi-
ties, government, and industry has an important consequence in lack of dupli-
cation. Our own research can be integrated with that of the other laboratories

80 as to make a coordinated attack in a new technological area, with important
gaing in cconomy.

The results of our research are widely and openly disseminated. We pub-
lished over 500 papers in scientific and techniecal journals last year.

(2) Therapid recognition of applications of basic research
Our large number of small independent research and development projects
is aimed at rapid recognition of applications of basic research,

The Russian sputnik showed us how easily we can be caught napping by

a country which is obviously capable of recognizing and making the most of a
technical advance,

We should remember that the United States docs not have a monopoly in
researcl, * * * Qur one important asset is the rapidity with which we can
recognize and utilize the fruits of research, made possible by close ties between
industry and government research teams. I regard this as a significant national
asset; and I believe that this committee will perform an important service by
setting as an objective a streamlining of its functioning, a more rapid and ef-
fective application of research discoveries to national needs.

Our European friends are showing a recognition of this same need for rapid
research application * * * strongly supported by their national laboratories.
* k% it points up a major problem in research management for this committee’s

consideration—how to obtain the most immediate advantage from our research
programs.

(pp. 101-103)

Need for reewamination of Government administrative procedures
(Calkins)

Government administrative and audit procedures need to be reex-
amined to see that they do not inhibit the mndependence and flexibility
which must be conditions of creative research. (Government rescarch
policies should not be so cumbersome as to multiply the administra-
tive and financial burdens of the research establishment that seeks to
malke a contribution with Federal funds.

(p. 914)

Policy on termination and redirection of rescarch programs (Haber)

Both Government and industry should develop a policy of encourag-
ing early termination or redirection of programs that. become unprom-
ising rather than phasing them out over a period of time. Both
Government and industry management should announce and maintain
a policy of encouraging, as a sign of competence, timely recommenda-
tions to terminate programs for sufficient reason.

(p. 607)
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T'he possibility of scheduling research (Collbohm)

In development you can usually establish schedules and have some
chance of meeting them. You cannot, however, schedule “inventions,”
and in exploratory development you may know what you want to do,
but since you may not know how to do, you may have to make un-
scheduled inventions.

(pp. 724, 730)

Role of the Government laboratories in management of applied re-
search (Weinberg)

I think that the large Government laboratories, such as the National Labora-
tories, of the Atomic Hnergy Commission, the National Institutes of Health, or
the Bureau of Standards could and should be drawn into the management as
well as the conduct, of Government applied research and development to a much
greater extent than they now are.

Sinee the establishment of these laboratories, they have been sep-
arated from their parent agencies and—
layers of functionaries have sprung up, for good and sufficient reason, between
the scientific competence in the laboratories and the Government agencies.
Their energies and talents are not now being utilized to the fullest
extent on Government research strategy.

T do not know in detail how to bring thig about. T believe it is a matter that
your Committee can well address itself to.

(p. 320)

Supervision of research (Haller)

Supervision by the procuring agency is necessary to ascertain that
Government funds are spent wisely, but the challenge is to find the
proper balance in directing and measuring the scientist’s worle without
unduly interfering in the scientific process. Primary emphasis should
be placed on the selection of the most qualified contractor, for if com-
petent, people have been selected for the project, the researcher can be

permitted to work with a minimum of direct supervision and reporting.
Supervision should stop short of interference.

(pp. 333, 336, 337-338)
C. Sprorric ProprEM AREAS

Difficulty of fiwing responsibility, particularly with respect to long-
range projects (Webb)

The Administration and agency which must sce a project through
to completion, and sometimes failure, may not be the same oncs who
made the initial decision to undertake the project. The Centaur
booster is a case in point.

It wag started prior to the formation of NASA [National Aeronautics and Space
Administration], transferred into NASA with part of the control retained by

the Air Torce for a certain period of time after the transfer, and there was
a period when it was very hard to determine cxactly who was responsible,

(p.84)

26-665---64— pt. 3——4&
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Dispersal of research resowrces Shaw
P y

USDA has found it difficult to effcet grealer concentration of re-
search at more centralized locations in the States, although in the past
5 years the Department has closed down 72 field locations.

* ¥ % 'We recognize that field stations manned by one, two, or three scientists
are likely to be less effective than if these same scientists were located in a
larger research community. Our Department leaders in cooperation with inter-
ested groups of Stafe experiment station directors have, for the past five or more
years, devoted a great deal of effort Lo cxploring the possibility for greater con-
centration of research at fewer locations. * * * We are hopeful that we can
work out plans for greater concentration of research. For the same money -
now spent for research at scattered loeations, we could develop centers in the
States where groups of scientists with more adequate support could do a nmore
effective job of rescarch on regional and national problems, and at the same
time provide a valuable training ground for graduate students.

(Pp. 206-207)

Importance of good management and technology (Webb)

The General Accounting Office estimated a loss of about $100 million
was mcurred on the $500 million which National Aeronautics and
Space Administration has spent on the development of the Centaur
booster rocket.

All we have learned with the most unfortunate experiences related to this par-
ticular rocket, where a good job was not done in all of the management or the
technology, is a net gain in terms of the valne. 1t will be worth more than we
paid for it.

Now, I think if T could make any suggestion, and I believe it is along the line
that you are thinking, we must tighten up and make sure we make as few mis-
takes as possible, but, still keep moving forward.

The GAO report, here referred to, was published about a year and
a half ago, and the mistakes listed in it had been corrected about, a
year earlier as stated in the report.

(pp. 84-85, 91-92)

Lack of modern facilities ( Shaw)

In both the Department of Agriculture and in cooperating State
institutions, the lack of modern facilities acts as n limiting factor to
research.  To fully modernize these facilitios will require very sub-
stantial sums. This problem is ageravated by the fact that the capac-
ity of many land-grant colleges to accommodate cooperating Federal
scientists is declining, because of inereased student loads on facilities,
Recent enactment of Public Law 88-74, authorizing Federal grants
on a State matching basis for erection of research facilities at State
agricultural experiment stations affords possible relief; no funds have
yet been appropriated under this new authorization.

(p. 207)

Modification_of the ewxecutive branch organization for science and
technology (Killian)

The executive’s scientific advisory body, which has been evolving and
growing, needs more senior scientific personnel if it is to function ade-
quately. The duties of the President’s Scientific Adviser may have to
be split up, and the recent appointment of a Deputy Director of the
Office of Science and Technology was a good idea.

AE)%rg?I@d For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9



Approved For Release 2005/03/15 : CIA-RDP66B00403R00010 041-9
FEDERAL RESEARCH AND DEVELOPMENT PROGRAMS (F&q )

Problems involved in research based on a variety of disciplines
(Foster)

Unlike the research programs of many agencies, ours [Arms Control and
Disarmament Agency’s] involves 2 variety of disciplines. Our programs en-
compass not only the physical and biological sciences, but political science, €co-
nomics, social and behavioral sciences and, very importantly, most facets of
military technology. Many of our problem areas involve several of these fields
at the same time. These must be investigated on a multidisciplinary basis.
This fact creates significant difficulties in managing programs and in finding
qualified personnel or organizations to carry out the research. [Several ex-
amples are cited.]

(pp. TT1-772)

D. FRAGMENTIZED VERSUS CeNTrALIZED ORGANIZATION OF FEDERAL
R. & D. FuNcrIONs

Centralization of Federal agencies supporting research (Long)

Most academic people believe that the multiplicity of agencies sup-

orting research is a good thing, because support by agencies interested

I what is done leads to better supervision and control and “just more
thoughtful administration. »

(pp. 478-479)

Centralization of Government research programs (Dickey)

The arguments in favor of further consolidating Government re-
search programs are outweighed by the advantages of the present
multiagency approach which tends to promote breadth, flexibility, and
“openminded” competitiveness. '

(p. 1077)

Centralized direction of research (Teller)

We have a wonderful system by which both the Federal Government and
private institutions can support these activities [universities in the training
of scientists and making loans to students]. T sec nothing wrong in principle
with this arrangement. At the same time I know that when support is given,
one should carefully cousider the limitations that the support imposes.

The worst thing you can do to science is to try to direct it. If support
should mean centralized direction, then I am opposed to support.

#® * # % % % *

[Support of specific areas of learning makes good gense.] The central direction
that I feel I must be opposed to is one which tries to predict in detail what
will come out from one and from the other field of endeavor. I know that
1 am talking herc about a difficult situation. You cannot give support without
some direction. You must not overdo the directive, and there is a human
tendency to overdo it.

The way to get out of thig trouble is partly to be conscious of the danger,
and partly itis by a multiplicity of the supporting agencies.

[In reply to & question as to any examples of Federal Government controls in
arcas of Federal support, the witness replied :1

My general impression is that so far the controls have been provided gently
and reasonably. It is however, a point which T would like to continue carefully
to watch. There have boen arguments made in the name of efficiency of
gathering all these supports into a minimum number of agencies, if possible
into a single agency. This I think is dangerous.

(pp. 951-952)
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Centralized Federal control of research (von Braun)

# #% % T do not recommend the establishment of a Department of Science,
or any other agency, that would exercise control over the Federal research
program. I agreed completely with Dr. Jerome Wiesner when he said his
most important job as Presidential Adviser was, as he put it, to protect the
anarchy of science. D’ure science is one area that must regulate itself, * * *

(pp. 518,530)

Diversity of agencies administering grants and contracts for scientific
research (Berkner)

Experience has shown the current system best fitted for the United
States, and it is outstandingly successful. “Diversity is the essence
of our American system.”

The impressive advantages of the system of diversity are:

(1) Ioach agency is kept close to the advances of science affecting
it and is influenced by participating in that activity. This counteracts
the tendencies toward obsolescence and produces youthful, virile atti-
tudes.

(2) Since each agency functions in its own areas of interest, it
comprehends the research it administers, and this ensures efficient
administration and effective evaluation.

(3) Since the form of regulation varies from agency to agency,
American science has had the opportunity to experiment with various
forms of administration and, from this, steady improvement has oc-
curred and bureaucratic authoritarianism kept minimal.

(4) Diversity of administration is less susceptible to scientific “or-
thodoxy,” and broader aspects of science are recognized for their
work. This gives us great national strength.

Of course, we must guard against dangers inherent in the diversity
of administration:

(@) Danger of unnecessary or unplanned duplication is enhanced.

(&) Since no one agency has responsibility for all science, serious
gapsin support planning are inevitable.

(pp. 435-436)

Focoutive branch organization for R. & D. programs (Furnas)

The best apportionment of finances and effort among the Nation’s
many R. & D. needs is a perennial problem, and will never be finally
solved. The Office of Science and Technology is “the best source of
guidance in this very erucial matter.”

# % % An often-proposed new Federal Department of Science is not the answer.

This would mean addirg another major agency which would probably only hinder
pProgress,

(p. 1010)

The executive departments as agents for accomplishment of the Fed-
eral 2. & D. program (Wenk)

Tt is important to remember that the authority, missions and roles and respon-
sibilities of individual departments constitute the predominant basis for accom-
plishment of ¥ederal research and development programs, and should continue
to do so. Each department, with its own special and complex requirements,
must be free to sponsor imaginative and creative researvch if its development
programs are not to become sterile, Some diversity in administrative style
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must also be expected. To insist that Government processes in all agencies
be identical for the sake of administrative tidiness might seriously damage the
effectiveness of the R. & D. operation. Nevertheless, a continuing process is
required which facilitates integration of individual agency efforts under com-
mon policies, internally consistent and coordinated in exccution.

TIn serving the President, the Federal Council on Science and Tech-
nology has this responsibility.

(pp. 219, 243)

Fragmentized versus centralized approach to Government 0rganiza-
tion for research (Weinberg) '

[In answer to an inquiry whether the Trederal Council for Science
and Technology and the Office of Science and Technology did not seem
to be encouraging fragmentation of research effort, the witness stated
that] the present organization appeared to have the potential to
achieve most of the good things that you hope might come out of a single

Department of Science, without running the risk of bringing all of the difficulties
that would be attendant upon the establishment of such a Department.

(pp. 329-330)

Proposed, centralization of all Federal science and techmology in one
agency (Wiesner) '

* % % We believe, however, that while some regroupings of Federal scientific
and technological functions may prove to be feasible, a comprehensive Depart-
ment of Science * * * would isolate science and technology from intimate in-
volvement in the operating missions of the Federal agencies, Furthermore,
it is doubtful that any single agency could achieve the breadth of competence,
the mastery of detail, and the diversity of perspective that a single directing
mechanism for science would require.

The Office of Science and Technology has developed tighter plan-
ning, decisionmaking, management and coordination controls and is

following up on the recommendations of several studies with respect
to improved procedures and information sharing.

(pp. 264, 273-274)

Soundness of method of “fragmentizing” a research effort among
several departments and bureaus (Wenk)

(The witness replied affirmatively to two questions from a member
of the committee: (1) Is this method sound? and (2) is the concept
under review by the Federal Council for Science and Technology?)

There are several alternatives when a program or area is identified
as in serious need of stimulation: (1) A new agency can be formed, as
was done in the case of the space program. (2) In the case of a pro-
gram, such as oceanography, with a background of long historic de-
velopment, related specifically (as the space program was not) to
several different agency missions, a new agency is not established.
(8) Primary responsibility can, however, be transferred from various
agencies and vested in one department or bureau. While the effective-
ness of research might be improved under these plans (2) and (3),itis
probable that in the long run you would weaken the contribution of
that vesearch to the accomplishment of the agency mission.

(pp- 253-254)
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E. In-House AND EXTERNAT, RESEARCH Facmurries, Crotce BErwery
Use or

Bolance between in-house and external research (Denney)

Another question concerns the balance between in-house and ex-
ternal research, which vary in cost and have varying advantages.
Clearly, tremendous benefit is to be gained from the interplay of re-
search within the Government and research under contract in private
hands. Is there some way of determinin%' in various fields how much
research should be allocafed to each kind? The need for security and
speed may require in-house research, whereas use of skills not avail-
able in the Government or difficult to retain in Government may call
for external research. Can these categories be broken down further?

(pp- 184, 194)

Choice of suitable research agency (Heald)

The committee might inquire into the choice of agency to do re-
search. It should be questioned whether research is to be done by a
Grovernment agency or contracted out, and, if the latter, to whom.

There is danger that channeling too much research through one
agency (either governmental or nongovernmental) will tend to make
research too uniform. Coordinated research among various agencies
might constitute a check against “an excessively homogenizing effect
on research.”

(p. 387)

Division between Government and private research (Denney)

One field of inquiry should be whether some fields are particularly
suited to Government or particularly suited to private research.
There may be some subjects in foreign affairs vesearch, for example,
into which the Government should not go.

Some people contend that basic research should be left entirely to
the openminded, unhurried, quicter ways of private research, but
others contend that basic research benefifs from the purposetul drive
of Government programs. Speculation peering into the distant fu-
ture at first sight appears a task suited to the academic atmosphere,
but we can ask whether broad views and keen insight do not flourish
at least as well under the urge of operational requirements. While
generally historical research may be done more practically outside
the Government, cven historical research sometimes gains substance
and sharpness when addressed to specific questions within official orga-
nizations.

(pp. 185, 194)

In-house and external research, (Foster)

I strongly believe that any Government research program should be carried out
using both in-house capabilities and those available through contracts and grants.
The operation of the Arms Control Agency requires in-house competence in the
fields in which we must conduct research. This s necessary in order to use
intelligently the products of the research and to ensure that external research is
both competently carried out and responsive to Agency and overall governmenta)
needs. I believe that an organization gets out of itg external research programs
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no more than it puts in. The contracting out of problem with little or no
supervision or contact between the Agency and the contractor until the finished
product ig available will not produce much of value. Competence on the part
of those within an agency who manage research is abgsolutely essential.

Tn addition, internal research studies are needed to support, on a
continuing and timely basis, the current activities of the Agency.
Contractors ave less capable of furnishing this sort of service than are
the Agency personnel. But the Agency, asa practical matter, cannot
carry out all, or even most, of its research in-house, because the staff is
100 wmall. It would be absolutely impossible to staft the Agency
with all the expertise it needs in the wide variety of complex problems
with which it deals. Also, any organization requires stinulation
from without, as well as independent analyses. Such stimulation can
best be provided by research contracts or grants to academic or non-
profit institutions.

(pp. T72-773)

DProper balance between research within and without the agency (Cal-
houn)

Another characteristic which I have noted is the high percentage of in-house
research in Interior programs. There is need for consideration of the balance
between research within and without the agency. Flow much of the necessary
research should be by contract? Iow much should be in-house?

‘Achievement of maximum efficicncy and elfectiveness will recognize that idcas
and contributions are to be sought from all creative sources that have a potential
contribution toward the rescarch at hand. Rescarch has become in fact an
industry of its own. Part of the excellence of this industry lies within the
Tederal laboratories, part without. As with all other types of nced, therefore,
research should be purchased where the gain will be maximum. Within Interior,
the legiglative authority does not exist for all bureaus to do this.

(p. 120)

The purpose of the nonprofit, nongovernmental research corporation
(Collbohm) :

[The witness replied to a question as to what malkes such organiza-
ions more cficient than the same sort of organization located within
the Government. ]

The Rand Corp. was set up because it was considered desirable for
the Government to have the kind of advice it had had during World
War II.

* % * Tt was determined at that time even that we could not set up the right
kind of environment in the Government, either Civil Service or in the military
departments, to attract the type of people that we thought werc necessary. We
had to be able to set up an environment that was more attractive to these people.

There are many other factors. For example, in a nonprofit or nongovern-
ment institution, it is much more likely that studies can and will be made on
subjects that go counter to current positions or policies. Yet these are the very
things that need to be done. * * *

(pp. 727-728)

The usefulness of privaie rescarch institutes in the Federal service
programn (Thomas)
['The question was raised whether the Government would be better

advised to conduct more of its basic and applied research through pri-
vate institutes, rather {han as an in-house function within an agency ]
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I earnestly believe that the research institutes * * * are cxtremely ef-

fective institutions for doing particular kinds of research. And, of course, I
think that their effectivencss is such that their work should be increased.

You asked me to say this * * * and this I think is true. To that extent I
think that the Government would be well advised to use these institutions more
than they do.

In addition to private research institutes, such as Battelle, South-
west, Stanford, and others, “I think that Federal funds spent in the
universities in general is very, very well spent.  Inaddition to getting
information, it stimulates education, ‘a very important byproduct.’ >

(pp. 417, 418)

I*. Grant Anp ConrtracT PROGESSES

Adeguacy of coordination in administration o / extramural grants by
LEW (Jones of HEW)

The term “adequate” is hard to define. 1 think we do have an adequate mecha-
nism for avoiding unnecessary duplication. I think we need to continually re-
view our administrative processes to improve. This is what has been going on
for the last few years with great effort. I think we have achieved in the last 2
years a great improvement in the administration of these funds.

(p. 555)

Iiffects of large “ prime contracts” as used by certain Government agen-
cies (Steimke)

In writing this type of contract, it is the expressed hope that nu-
merous subcontracts will be awarded. The procedure itself is intended
to minimize the legal-administrative workload, but, in reality it “shifts
the responsibility and control off from the agency which should retain
responsibility.” = The extent of subcontracting is left up to the prime
contractor, who tends to make sure that his own inhouse research effort
is fully used or expanded, with the result that subcontracting is mini-
mized. More than this, the work done by all participants is produced
under the prime contractor’s name, thus enhancing his prestige and as-

suring

him of an even better position from which to be selected for

other prime contracts.
(p. 616)

Government regulation of . & D. (Kistiakowsky)

The current trend toward more governmental regulation of grants
and contracts tends to restrict the freedom of action of the grantee
or contractor, and to put more detailed operational controls in the
agency staffs who are more remote from the actual research activity,
and who respond slowly.

Although certain reports have disclosed several instances of lax
administration of grant funds, there is no evidence of misappropria-
tion of public funds for personal gain in nonprofit institutions.

Rather than increasing agency controls a more sound reaction
would be to insist on

# % % n preater scense of responsibility and more effective sclf-policing meth-
ods by lhe institutions 1o which investigators belong and 1o which granis and
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contracts are made. This is in the spirit of our great democratic tradition of
decentralization of control and should not be reversed because of isolated cases
of irresponsible actions.

(p. 612)

Imposition of rigid restrictions and regqulations affecting the use of
gront or contract funds (Eisenhower)

* % % an institution (and the scientisty involved) receiving support from the
Government must be strictly accountable for the proper expenditure of thosc
funds. * * * T do not challenge the need for a careful examination of present
practices and * * * such changes as may be indicated to assure the prudent
use of Government funds.

My fear is that reaction to recent efforts of granting agencies to correct iso-
lated abuses may cause the pendulum to swing toc far in the direction of un-
necessarily restrictive regulations.

I hope the sponsoring agencies will adopt only those regulations and restric-
tions which are necessary to provide assurance that Government funds are being
spent wisely, cconomieally, and in harmony with legislative authorizations.

If Government policies forced scientists to spend more and more
time and effort on “time records, inventories, periodic reporting, and
the observance of other regulations and correspondingly less upon pro-
ductive research,” the losses would be greater than those which might
develop from a few minor loopholes.

# % % Doubtful situations should be resolved in favor of the frecdom of the
scientist to pursue his inquiries in an appropriate academic atmosphere, * * #

(p- 996)

Modification of Federal administrative regulations (Rose)

There is need for standardization and abbreviation of administra-
tive regulations and procedures. Total consistency may be too much
to ask but progress toward consistency could be made through thig
committee’s work. Present detailed and widely varying regu:ia,tions
waste the time of researchers and administrators in the university.

(pp. T91-792)

Need for improvement in administration of Federal funds for research
(Aderhold)

Criticisms of institutions receiving funds from Federal sources for
research are

# % % that processing of proposals and grants, and the administration of funds
are complex and time consuming, to the point of necessitating additional per-
sonnel. .

[A] well-organized but flexible system of support must be devised if funds for
research are to be equitably distributed to produce the greatest effect.
* %% Apgin, T would cite the successful combination of State and Federal support
where our experiment stations are concerned as a guide in establishing policy
for cooperative research programs.

(p. 907)

Negotiation of contracts and grants (Heald)

The committee might study whether sufficient care and time are
spent in the initial stages of making grants and negotiating contracts.

(pp- 387, 408)
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0bligations in wiilisation of grant funds (Berkner)

Current concerns [arising from the occasional mismanagement of grant funds,
or their misdirection] place a heavy onus on the gcientific community to recog-
nize and accept ity obligations in the use of public funds. It is a tribute to the
dedication of scientists, and to the iostitutions of which they are a part that so
little mismanagement hag occurred.

QOver recent years the grant instrument has developed without ex-
plicit legal interpretations on its use, but with implicit understandings
between the TFederal agency and the grantee. Research problems
have been formuiated in broad terms to give latitude to the individual
scientists. The heart of the present debate concerns not whether, but
how far, an investigator can be permitted to change his directions be-
fore the original considerations which led to the grant award can be
regarded as no Jonger valid. This is the point of primary concern for
congressional committees and granting agencies as well.

Scientists and their administrations should recognize the need for
a common set of principles to be observed in the utilization of grant
funds, and see that these principles are promulgated, understood, and
endorsed by researchers throughout the Nation. This could avert
the need for restrictive legislative action and permit the necessary
flexibility. The scientific community, perhaps through the National
Academy of Sciences, could develop such a set of principles. The key
objective should be to define clearly a mechanism whereby scientific
resgponsibility is exercised by the scientists themselves and their insti-
tutions.

Overregulation would inevitably destroy the creativeness and the present

productivity of our science. The cost of adminigtering more detailed regulations
might exceed the cost of a rare case of mismanagement.

(pp. 432-433)

Procedure for making research grants (Kemeny)

The procedure used by the National Science Foundation is most
likely to put Government funds to the best possible use. This consists
of having experts in the field judge the value of the research and
letting NSTF make the administrative decisions.

(pT 1069)
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IV. DUPLICATION AND COORDINATION OF R. & D.

A. Nature of duplication and its control

B. Undesirable duplication

C. Need for better coordination of R. & D. activities
D. Dangers of excessive coordination

E. Coordination of multiagency R. & D. programs

A. Narure or Durrication anp Irs CoNtrow

Coordination in basic research (Waterman)

The measures by which researchers in the basic research field seek
to avoid needless duplication by keeping track of current work going
on in particular fields result in a “high degree of coordination in over-
all plans.”

It would be my personal opinion that the basic research program of the Fed-
eral Government is about as well coordinated as any that you would find. * * *

{pp. 812, 821)

Control of duplication (Vickers)

Thero is & built-in self-control on the conduct of basic and applied
research. Scientists have no motivation to follow behind or merely
duplicate the work of others. Industry in a competitive economic
system can price itself out of business by conducting expensive re-
search and development that only duplicates and does not give it a
favorable position over its competitors. Properly managed duplica-
tion may be advisable in Government and in industry, for example, to
evaluate different solutions, to generate different ideas, and to test
relative rates of achievement. However, every effort should be made
to assure that what duplication exists is known and understood to be
advisable.

Self-policing eflect is greatest when full communication and free-
dom to choose is present, and is least when secrecy is imposed and
outside controls instituted.

(pp. 1065-1066)

Duplication (Berkner)

Some measure of duplication is imperative. * * * All great scientific dis-
coveries have come as a consequence of the interaction of several great minds
viewing problems with different insights and skills. To eliminate duplication
would be fatal—the problem is to develop the delicate sense of how much dupli-
cation is enough, and, within this limit, how expenditures for facilities can
lead tooptimum results.

1129
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While Congress rightfully inquires into a parent and real duplica-
tion of basic research effort, if only a dollar yardstick is applied,
important opportunities for real breakthroughs could be stultified.
Duplication 1s the handmaiden of diversity with its natural selection
of the best, and, just as in business, competition in research is the
essence of excellence and of progress.

Some duplication is justified under each of three objectives:

(a) To permit a problem to be attacked in different ways by inves-
tigators with different skills. Secientific problems are usually solved
by the creative and competitive interaction of several individuals
working in different environments.

(b) To provide for graduate training of scientists in sufficient num-
bers. The novice must start on known ground before intelligently
probing the unknown.

(¢) To bring into each commiunity a sense of scholarship in each of
the major areas of science.

Our most serious failure, today, in capturing innovation as the
new resource, has been the failure to extend the scholarship underly-
ing this resource to about half of our population. This access cannot,
be acquired by “book learning” alone, book learning distant from
major centers of research; it is opened only by actual participation in
the research precess itself. Only in this way can the useful concepts
of innovation emerge for the full benefit of all.

Of course, duplication can be pushed beyond the bounds of reasons.
If allowed to go beyond the fulfillment "of the above objectives, it
results in waste of money or, more serious, the deprivation of more
justifiable research.

On the other hand, overcontrol of duplication can prevent the infusion of new
blood into the field when, through lack of competition, its participants can
deteriorate into a smug, second rate, and unimaginative “priesthood.”

The problem is to develop a reasonably objective and sensitive
Judgment, based on criteria of what is or is not improper duplication.
The judgment and the criteria may differ for different fields of
research.

On the whole, granting agencies have exercised excellent judg-
ment in the extent of justifiable duplication, and if they have erred
it has been mainly on the side of too much restriction, particularly
in encouraging scientifically underdeveloped metropolises to improve
their capability. Congress might inquire into this matter, for no
area can afford to remain isolated from the major resource of inno-
vation.

The President’s Science Advisory Committee through panels, or
the National Academy of Sciences, might review tho research activities
in the several scientific fields in the light of the agreed criteria to
ascertain whether duplication is sufficient or excessive, and report
to the Nation.

(pp. 425, 430-431)
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Duplication (Calkins)

Duplication occurs much more in development than in research.
Though instances of duplication in research may perhaps be found,
it would be surprising 1f they represented wasteful expenditure in
fact. '

(p. 911)

Duplication. (Furnas)

The best policing method to prevent unnecessary duplication is
through full interchange of information among scientists. - The scien-
tific community is adequately self-policing in this matter.

(p. 1010)

Duplication. (Haller)

Duplication is not necessarily bad because it may be helpful to
attack a given problem from several different approaches. The com-
mittee should be careful to identify the type of duplication which may
require a greater control; i.e., duplication of the same methods for
solving the same problem. )

In examining individual programs, the committee will need to be
concerned with how they fit into the total picture.

The nature of scientific inquiry is such that many related aspects of a total
problem need to be studied separately. Very often this will lead the researcher
into areas of ingquiry which are perfectly relevant, but which to the layman bear
no causal relationship, and therefore appear ridiculous. * * *

You cannot always learn the relevance of an R, & D. program from its title.
I suspect that some of the criticism of various Government-sponsored research
programs results from a failure to fully understand their relevance.

Any group reviewing research programs should look at them in their total
context: in the light of objectives and relation to other work,

(pp. 331-2, 335)

Duplication (Haworth)

[In reply to a question concerning duplication of research, and “any
conflict, any waste, any extravagance that might be eliminated by bet-
ter administration,” the witness stated :]

In research, especially in basic research, the problem of duplication is not one
that one really has to worry about, for the simple fact that [with] basic research
the results are fully published, and all scientists can see them.

Now no scientist wants to come along a little later and do just exactly what
someone else did and already got the credit, so that it iy a self-policing thing.
* % s Oh, T don’t mean occasionally somebody doesn’t fail to know that somebody
else is doing something, but any duplication is trivial.

In development, one has to watch much more closely. There isnot so
much general knowledge about the devices which are produced; many
of them are produced for special purposes and are not of general
interest to many people; for reasons of military security and of the
companies’ need to preserve secrecy concerning their private develop-
ment results, the chances of duplication are greater than in the case of
basic research. There probably is some duplication but “I don’t think
there is very much though with Federal funds.”
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[A member of the committee returned to the witness statement that
in the field of basic research there is self-policing which prevents du-
plication. He replied :]

The Government, the universities, and industry recognize that in
basic research the scientist must be allowed to determine his own course
of action in pursuing his objective. “No individual scientist is going
to waste his time duplicating the work of someone else.”

[A member of the committee asked the witness, “In effect then you
are telling us that a private company doing basic research will collab-
orate and cooperate with other scientists in other private industries
with which they are in competition, and widely disseminate their views
among the scientists?” The witness replied :]

The results of basic research I think almost, if not entirely, without exception
* * ¥ gre published in the scientific journals, and arc available to everyone.
Now as you move toward development through applied research and toward de-
velopment, this becomes less and less true, of course. I did say, you will remem-
ber, that there may well be duplication in the development of devices, and
maybe thereis in * * * applied research.

We do basic research in order to get some application of it, and
that is
one of the reasons that an industry or the Federal Government supports basic
research. But it is not the reason that the man does basic research, * * *

In other words, we support basic research in a general sense because of appli-
cation, but we don’t usually do specific basic research because it may have a
specific application.

(pp. 48-49, 54)

“Duplication” and “overlap” in Government R. & D. programs
7 4 74
(Harrar)

[If the term “duplication” is used to imply] that there are many individuals
or groups of scientists in different programs assigned to similar research projects,
then I think little duplication exists. To have many investigators working
independently on important problems * * * ig g healthy situation, * * *

If, on the other hand, “duplication” is taken to mean that there are perhaps
more agencies than necessary to accomplish stated tasks, then I would think this
possibility merity careful examination. Bureaucratic and other agencies often
manifest the primordial urge to proliferate. It is possible that, within a mam-
moth structure with a multiplicity of respounsibilitics, the organization may
get out of balance with purpose. Thus, I would think that it would be a healthy
exercise to carry out a detailed and competent examination of the Government
involvement in research and development to assure that there is a reasonable
balance between objectives and efficiency. 'This might result in the designation
of a high-level clearinghouse (e.g., the Federal Council for Science and Tech-
nology) with both responsibility and power in matters relating to the creation
of new agencies and the rate of growth of those already in existence. This body
might also function to determine where consolidation is indicated in order to
achieve greater economy and efficiency without loss of progress.

In my opinion, “overlap” is rather commonplace and is to a high degree in-
escapable in Government and, indeed, in other sectors of research and develop-
ment. Unless overlap reaches the point at which it results in unnecessary com-
petition, and, in fact, duplication of effort, I do not think it is unhealthy. On
the contrary, some overlap provides areas and opportunities for cooperation and
the exchange of ideas and information useful to groups with related interests but
different objectives, * * *

(pp. 1017-1018)
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Duplication and coordination of research (MeConnell)

In general, I do not believe that a significant duplication of effort exists in
basic research. One stringent curb on duplication is obtained through the natural
process by which a scientist-teacher disseminates new knowledge and plans for
further studies, through oral presentations at professional meetings attended by
his peers and written treatises published in the scientific journals, Duplica-
tion of another’s work, cven though inadvertent, is not very satisfying to a
researcher.

* * ¥ Mo be sure, some overlap, as distingnished from duplication, in the
investigation of many problems exists and is in fact unavoidable. This is true
becausc of the mutuality of interest by researchers in various phases of the same
general problems. In a few cases intentional duplication may be desirable,
primarily because of the cxpected importance of and urgency for a scientific
breakthrough in a chosen area. The basic question then is not so much the
cost of duplication per se but the cost of the effort in terms of the value of the
end result and the time when it is necded.

On the matter of coordination, it is my understanding that listings of all
proposals, grants and contracts are circulated among the various sponsors and
that research administrators in different agencics serve along with university
faculty on each others’ advigory and evaluation panels.

One of the safeguards against unwarranted duplication of effort and research
on trivial topics which is built into the present system is the uge of nationally
recognized faculty specialists on evaluation and advisory panels and as tem-
porary Government research administrators while on leave from their home in-
stitutions. Unfortunately, the number of faculty utilized for this latter purpose
appears to be declining, relative to the number of professional research admin-
igtrators.

(pp. 863-864)

Duplication and waste in research programs (Bailey)

Duplication does not necessarily mean—in fact can hardly mean—waste in
the area of basic research when results are being communicated freely.

[This is true because] duplication in another laboratory is often a necessary
replication essential to establish definitely the truth of the first observation.
This is especlally true of major contributions. Such duplieation is not
wasteful, * * *

In the applied areas, duplieation may also serve very useful purposes. Dupli-
cation of a type can be a very healthy competition which results in * * * vastly
improved products, ¥ * *

Another obvious aspect of duplication with which you will be concerned is that
which might result in the overlapping of areas of interest and activity between
Federal agencies. In anything like our present structure—which we think ig
basically sound-—some overlapping is inhcrent. * * *

(p- 873)

Duplicationin applied IR. & D. (Schairer)

It is advisable to distinguish between duplication, competition, and
progress. Sometimes different methods may be employed, all with the
same objective. The results may complement rather than duplicate
each other.

Sometimes parallel competitive effort results in savings and benefits
far in excess of the development costs.

In thig connection I would reiterate the very strong belief of Boeing manage-
ment that the American public would get much more per Government dollar
expended in promoting the supersonic transport if two competing developments
were encouraged. It seems to me that governments whose policies support
(30¥1petition always win over governments who have “chosen instrument”
policies.

(pp. 1035 1036)
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Duplication in basic research (Getting)

In basic research, there are literally hundreds of scientists working
on some problems, and it is through their combined efforts that prog-
ress comes. The word “duplication” as it is often used in the govern-
mental budgetary sense has little meaning when applied to basic
research.

(p. 1012)

Duplication in basic research (Schairer)

I feel certain that you can satisfy yourselves that no basic research worker
would ever knowingly duplicate someone else’s research except as a means
to verify it and progress to new knowledge.

(p. 1035)

Duplication in Government research (Haber)

Controlled redundancy is advantageous in that it affords different
approaches to a problem and thereby increases the chance of at least
one approach being successful. Yet it is useful only insofar as it
1s recognized and controlled. An effective data retrieval system is
certainly needed in this connection.

(p. 607)

Duplication in Government research programs (Murray)

Any question of duplication should be considered in relation to the seri-
ousness of the problem being researched. It can be wise and even necessary
in urgent or dire situations to assign duplicate, or even triplicate or quad-
ruplicate, research teams to identical problems. * * * Another form of apparent
duplication, which isn’t real when understood, is related to the old adage
of doing a job yourself if you want it done right. * * * This is why I think
it is logical and desirable that many of our Government agencies should
do research in the same broad arcas or disciplines. Seldom, if ever, do their
cfforts even approach undesirable duplication, * * *

[Considering the subject of duplication from the standpoint of the re-
searcher—] Scientists do not wish to repeat the work of others and take
great pains to try to avoid this, * * *

The publication of research is the means by which duplication
is prevented. Government can aid by increased emphasis on systems
for indexing, lending, and purchasing Government research reports.
Scientific meetings cover every field of science and technology. “Such
exchanges of results and scientific information provide for prompt
availability of knowledge to all concerned, with little likelihood of un-
desirable duplication.

(pp. 455-456)

Duplication in B. & D. programs (Hollomon)

The problem of evaluating R. & D. that faces your committee is not one of
excessive duplication.

Duplication in technical programs is to be expected because

different people will take different tasks and research is generally expected
to be ineflicient. * * * TFurthermore, in certain instances, deliberate duplication
is desirable, especially in the early stages of exploratory research either to
reach the desired goal quicker or to save much larger sums that are required
for the development in the later design state.

(pp- 294, 299, 303)
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Duplication in research (Bush)

Although duplication in research can involve waste, on really im-
portant problems duplication is both inevitable and necessary for
rapid progress. Competition among scientific groups produces out-
standing researchers. '

(p. 461)

Duplication of research (Rose)

Finally, I strongly suggest that the committee approach the matter of dupli-
cation of effort in a cautious manner,

More important than the problem of unnecessary duplication of
effort is getting the “concentrated and parallel effort” necessary to
advancement in science.

(p. 798)

Duplication of rescarch ( Schairer)

Duplication should be considered separately for basic rescarch, for
applied research, and for development.

(p. 1035)

Planned duplication in cwploratory development (Collbohm) -

In exploratory development (for example, development of air-cooled
and liquid-cooled aircraft engines) where we seek a solution to im-
portant problems, we cannot afford to rely on a single approach.

¥ * * Planned duplication may at times be desirable to be sure that we have at
least one solution. If more than one turns up, we can choose the best benefit
by the experience in arriving at each of them,

In some cases what might appear to be duplication, either planned or
unplanned, is really an evaluation of different programs, to determine
which is most beneficial.

It would certainly be desirable to make decisions carlier than we do,
before huge sums of money have been expended. One of the things
Rand Corp. does is to make studies to be used by decisionmakers.

(pp. 724-726,727)

Self-regulation of basic research, with specific reference to duplication.
Seaborg) ,
Duplication in basic research activities is not necessarily bad, and is, in fact,

often desirable. Confirmation of scientific work is essential, and enhances the

value of the findings. * * * When several groups are known to be active in the
same area of research, constructivo rivalry sets in, analogous to competition in
the business world,

Clearly duplication of effort toward the “rediscovery of knowledge
that is already known” would not be lone tolerated. Not only is there
“absolutely no incentive” on the part of the basic rescarcher “to indulge
in repetition,” but also the detrimental effocts of duplication upon the
researcher’s reputation in the eyes of his peers provides him with a
“strong incentive * * * to avoid repetition of previous work.”

26-665—64—pt, 83—b
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At the present time the Atomic Energy Commission conducts very
little classified basic research and, consequently, is not faced with the
problem of duplication.

(pp. 67,78)

Waste ond duplication in research (Peyton)

While unnecessary duplication and overlap in Federal research can-
not be condoned, duplication of research activity may, in some cases,
be desirable and necessary to gain objectives sought.

» % * Particularly in the case of Federal research, apparent duplication
may be the result of attempts to find differing applications of similar basic
knowledge, Thus, such duplication may be intrinsically desirable from the
scientific and technological viewpoint and for the successful accomplishment
of a variety of objectives. We suggest that the select committee look at dupli-
eation and overlap in this sense, rather than in a more restrictive sense.

(p-1033)
B. UNDESIRARLE DUPLICATION

Duplication (Thomas)

The committee has expressed concern about the matter of duplica-
tion of effort.

No one who Las ever dealt with human enterprises would disagree
for a moment with Mr. Illiott’s statement that in a $14 billion enter-
prise wasteful overlapping and needless duplication are bound to
oceur.

#* * #+ T would like to observe, however, that I know of no important dupli-
cation of research effort, per se. In fact no scientist wants to duplicate an-
other’s effort. * * * If such duplications exist, they arise out of the informa-
tion and communications problem which is itself a subject of research de-
signed to minimize these duplications.

There are, on the other hand, some obvious duplications that the committee
may wish to do something about. One of the more important ones arises
out of Government contracting procedures. I have pointed out that the Gov-
ernment controls the uge of the available scientific talent through its expendi-
tures. It induces a very considerable duplication of effort if the usual system
of awarding contracts on the basis of competitive bidding puts scientists to work
writing proposals requiring a great deal of thought and preliminary analysis—
proposals that do not sell because perhaps a dozen others have written dupli-
cates and only one can trimmph in the competitive process. I have no rigorous
method for estimating how much this duplication of effort amounts to; but
if, as I surmise, it is more than 5 percent, we are, on the basis of a total budget
of $15 billion, talking about $750 million—a not inconsiderable sum. Quite
frankly I have no very constructive suggestions about how to solve this prob-
lem—except to make it the subject of a research investi gation!

(pp. 411-412)

Duplication in applied research and development (Waterman)

Security restrictions in Government make it more diflicult to detect
duplication of effort in development projects than it is in basic re-
search projects. Similarly, competition between industrial firms on
development projects results in reluctance to make public the work go-
ing on. Thus, in applied research and in development there is &
cc%nsftfant need to be alert to the possibility of undesirable duplication
of eflort.

(pp. 823-824)
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é)upiicatz’on in applied vesearch or developmental programs (Sea-
org

Duplication becomes a more serious problem in applied research
and developmental programs because “hardware is expensive, and
duplication in its development—whether it be knowing or unknow-
ing-—is bound to be costly.” Sometimes parallel efforts are deliberately
undertaken in order to “assure the atfainment of an objective on a
short time-scale.”

(p. 67)

Duplication in basic research (Waterman)

* % % One must realize at once that a certain degree of duplication is neces-
sary, since an important research finding must always be checked by other ob-
servers, preferably using somewhat different techniques. The proper word to use
for baslc research is undesirable duplication, and again this is a matter which
the scientists are most competent to decide.

* ® ¥ To attempt to duplicate unnecessarily the work of another researcher
is to cominit professional suicide. It follows that g competent research scientist
or a panel of competent scientists in a particular field of science will know re-
markably well the current work that is going on in the field, and will not under-
take or recommend projects which do not have thig original quality. This fact,
which is commonly misunderstood, provides the greatest possible safeguard
against needless duplication.

(pp. 812, 821, 823)

Dwuplication of rescarch (Brown)

Although duplication can occur in research, it is not a severe prob-
lem, because it tends to be self-regulating. :

Industrial companies, however, may duplicate each other’s research
and development and not be concerned over thig so long as they are
getting paid for it by the Government. Good management and con-
trol on the part of the sponsoring Government agency is necessary to
avoid unnecessary duplication in such cases. Sometimes, of course,
you can have desirable duplication and development.

(pp. 175-176)

Duplication of research and substandard research v(Seitz)

The risks of duplication of work and of substandard work in the
area of basic research are negligible so long as this work is published
at sclentific meetings and in reputable journals, exposing it to the
serutiny of professional critics.

The greatest possibility of duplication of research and of substand-
ard scientific work occurs in areas where pertinent information is
buried in laboratory reports or contractors’ reports and is not available
to be reviewed by competent scientists. This is especially true of
classified material.

“(p. 62)

Duplication of research efforts (Ewalt)

Since the National Institutes of Health are set up to give the maxi-
mum amount of independence to researchers and there is no overall
play for foreing research in one direction,
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% * % {here is no efficient way to avoid duplication because if two men want to
work in different places on the same problem and both are good men and the solu-
tion of the problem is important, who is to say that only one of them shall be
given the grant.

Some of the questions which arise are:

Should research be coordinated at the national level ?

Should the National Institutes of Health assess the needs for research, pro-
mote Tesearch in areas for which there are not applications for grants, and
eliminate duplication?

‘Who should help NIH make such decisions?

Will it be done by panels?

Who will decide the relative needs for research?

(pp- 366, 369)
Methods of avoiding overlap (Halaby)

‘Whenever you have more than one person doing anything, there is a danger of
overlap. I have heard it called uncoordinated duplication and unproductive
overlap and unwarranted duplication.

The agencies are learning how to avoid overlap and there is more
machinery than ever for coordination, but—

I am not in a position to judge whether it is adequate. I am sure you will be
when you have finished this work. ’

The machinery for coordination is elaborate and intensive, but re-
gardless of the superstructure the key is the individual public servant
starting the project. The primary reliance ought to be on him to
malke sure that the project is necessary and has not been done before.

(pp. 180, 131-132, 136)

Possible duplication of skills already available in nonmedical pro-
fessions, as a result of Government training grants (Ewalt)

While three research requests for optometric training grants were
turned down recently, two training grants were given by the Neuro-
logical and Sensory Diseases Services Branch of the Public Health
Service to medical nstitutions for the purpose of training ophthalmic
technicians. These grants would cost $300,000 over a 5-year period
and train 20 people at most. There is a serious question as to what
these trainees could do, and the curriculum—
modeled in some respects after that of the schools of optometry as they existed
95 years ago, would not qualify the graduates to function other than directly
under the supervision of a licensed physician or optometrist. It would appear to
be the height of folly for the Government te embark on this type of training

program and at the same time deny funds for postgraduate training of optome-
trists in fields of vision research.

(p.369)
Undesirable duplication (Seaborg)

The important thing to remember—in basic as well as in applied research and
development—is that undesirable “duplication” occurs only when plans and
results are not freely communicated.

(p- 67)
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C. Nerp ror Berrer Coorpination or R. & D. Activrrms

Adequacy of overall coordination of research and developmeni
(Waterman)

[In response to a question whether the present organizational strue-
ture for coordination was suflicient and proper to insure against over-
lapping, the witness replied :]

‘We have the agencies to do it now * * * but they have not been in existence
very long, and their agenda today is badly crowded.

I mean the number of things they have to look at is so large that ways will
have to be found, I believe, to try to do things more systematically and have less
coming to a given committee. It is just a crowded schedule.

(p. 824)

Cooperation in decisions relative to Federal support of R. & D.
(Bailey) ‘

My last major point is that the various participants in the difficult decisions to
be required in the future must find some way or ways to achieve a greater degree
of cooperation and mutual confidence. .

During the period of rapid growth of our research and development since
‘World War II many of our decisions have been based on immediate needs or at
the very best, short-term objectives. The prescnt widespread concern, of which
your investigation is just one manifestation, is evidence that we must base more
of our decisions 'on other criteria, Many difficult decisions will be required as
we define more clearly the long-range objectives and goals for the Nation, for the
respective @isciplines, for the Federal agencies, and for the universities—indi-
vidually and collectively.

We commend your committee for the contribution you are making in providing
a clearer picture of our present position and in establishing guides for our
future course,

(p. 876)

Coordination and review of Federal rescarch programs (Peyton)

A reexamination of present methods of coordinating and reviewing various re-
search programs of the Federal Government is important and timely. ‘We would,
however, caution against attempts to establish an unwieldy and cumbersome
superstructure or centralized agency to manage research and development.

The chamber suggests that the select committee concentrate its investigation on
achieving better means to coordinate planning and communication and to im-
prove existing systems.

(pp. 1038-1034)

Coordination of Federal research (Smith)

It is generally agreed that Federal research activities are uncoordi-
nated both in planning and in operation. Agency activities are not re-
lated to one another, and they are not related to the Nation’s overall
research effort. )

There should be proper coordination of research activities within the Federal

Government to keep to a minimum unnecessary duplication of resecarch and to
minimize support of unnccessary projects.

(pp. 1039, 1040)
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Ooordination of Government research programs (Heald)

There is not enough coordination by the Government in the execu-.
tion of the research programs of its various agencies or in communi-
cating the results of research programs. More than just budgetary
scrutiny is needed. .

Coordination is needed to prevent the Government from competing
against itself for the same services, thus spiraling the costs of research
and delaying progress in the projects deprived of necessary personnel.

(pp. 387,402)

Coordination of Government-wide B. & D. program and policy
(Haworth) ;

The several administrative mechanisms [which Haworth had de-
scribed in his testimony] perform a coordinating function, although
they do not direct the departments and agencies. Through these
mechanisms the people in the White House have a very good idea of
what is going on in the Government, guarding against undue dupli-
cation and discovering gaps. ) o .

Leaving the work itself and its close direction in individual agen-
cies is “a great advantage,” because it is carried out by those which
“know the requirements for the missions, which are best able to judge
how to go about the work, who can put it in competition with other
facets of their work,” while the various mechanisms furnish coordina-
tion. “I think it is much better than to try to have it
centralized * * *72 '

The complexity of science and technology * * * makes it increasingly neces-
sary to have continuous coordination. The Federal Government’s programs are
no exception, In the first place, one is always confronted by the limitations of
manpower, of facilities, and of fiscal resources. Secondly, one has to guard
against fragmented research efforts where pooled resources would accomplish
much more than merely the sum of the individual items. Thirdly, many scien-
tific activities transcend the responsibility or interests of a single agency’s
mission. Then, too, one must safeguard against any unwarranted duplications
or important omissions resulting from peculiarities of Government organiza-
tion or of agency jurisdiction. Finally, the increasing knowledge of science
and technology means that problems are never completely resolved, but must
continuously be looked at from new vantage points.

(pp. 14-15, 29, 46)

Coordination of research (Brown)

Better intergovernmental coordination is needed when two or more
Government agencles are sponsoring developments in the same area
so that each can inform the other of its activities. An intergovern-
mental policing agency or coordinating agency is needed. '

Coordination is difficult because research is so fragmented.

In the area of large developments, in the million- or billion-dollar
range, it is inevitable that there is going to be intergovernmental coor-
dination, even if it is imperfect coordination. In smaller projects,
coordination is less certain, less complete, and much less good, al-
though it still tends to happen. Intergovernmental cooperation is
perhaps less needed in research than in large developments because
smaller sums of money are involved.

(pp. 173-174, 179)
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Coordination of research (Ewalt)

There should be more effort at the national level for supporting
conferences concerned with the status of research in various areas and
formulating statements of needs for research. The conferences
could be supported by national professional associations or academies,
and. this should include support of international conferences.

Coordination of research also might be achieved through a profos-
sion’s official organization, or through arrangement for coordination
at the university level. The National Institutes of Iealth could
have the department chairman sign applications for research and ex-
plain how the proposed research fits into the department’s overall
program; this would keep the research effort related to the teaching
program,

{pp. 866, 370)

Coordination of research effort among Government agencies (Sea-
borg)

[ After a review of coordination of R. & D. effort within the Atomic
TEnergy Commission and among other Government agencies, the wit-
ness said:]

* % % that the administrators of research and development in the Federal
Government keep well aware of each other’s programs, problems, and plans,
and form a gratifyingly well-informed community, Nevertheless, this matter
of coordination is such a vital responsibility of ours that we are continually
striving to improve our mechanisms and practices.

(pp. 69-70)

Coordination of research programs (Denney)

An area deserving consideration is the effective coordination be-
tween research programs in widely separated agencies. Coordination
in the physical and life sciences has been better than in the social
sciences, so the latter may learn something from the committee’s work.
The committee may wish to study the applicability to the social
sciences of coordination and information-handling experience in the
physical and life sciences.

(a) Dissemination of research products

I wonder how much of the total Government-sponsored research output in this
field is being neglected by potential users simply because its existence is not
more widely known. I wish that we in the State Department had better ways
of taking advantage of other agency research programs in order that we could
get more-direct benefit from studies which parallel our interests.

The External Research Staff of the Bureau of Intelligence and Re-
search in State is a little-known but effective step in the right direc-
tion.

(0) Coordination on contracts

Improvements are necessary in the reporting of contracts let. The
quarterly publication, “Government-Sponsored Research on Foreign
Areas,” does not include research on international affairs sponsored
by such major domestic agencies as Agriculture, Health, Commerce.
These programs have not been registered and reported by State be-
cause of lack of funds.
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There seems to be general agreement that some sort of interdepart-
mental mechanism is needed for better coordination on planning of
research contracts. Representatives of other agencies have suggested
that the State Department take the lead in establishing an interde-
partmental coordination committee for contract research on foreign
areas, cross-cultural studies, and international aflairs studies, and ex-
ploratory discussions on this idea are now being held.

(pp. 191, 192, 196)

Oorrelation of Government rescarch programs (Bush)

There is a lack of correlation among the various programs and
agencies, and a lack of overall direction. This has an adverse effect
upon efficiency and economy in the conduct of our research activities
in Government.

(p. 468)

Interagency coordination in the Department of IIEW (Jones of
ITEW)

There is, presently, effective coordination among diverse research
programs administered by HEW, to prevent unnecessary duplication
and waste, but improvement would be possible.

However, I might say we are never quite satisfied that we can’t do this
kind of thing better. We are shorthanded at the policy level in the Department
of Health, Education, and Welfare. We need additional help there.

The Secretary and the DPresident have asked for additional help. It has
not yet becn forthcoming. We are hopeful that we can have the policy echelon
of the Department strengthened in order that we may do these coordinating
jobs better.

(pp- 550-551)
D. Dancers oF IXxCESSIVE COORDINATION

Coordination of research (Calkins)

If the committee should find reasons for some greater coordination of
development effort among different agencies seeking common or related objec-
tives, it is to be hoped that it will be conscious of the parallel dangers of un-
necessary coordination and of the delays and red tape that so often accompany
such coordination between departments and agencies.

As for research, better communication is desirable, but the diverse and in-
dividual approaches to research make coordination extremely difficult. Further-
more, each agency has different interests and cbjectives for the research it spon-
sors. Highly centralized research is not desirable. Nor is a centralized control
over research funds. It is in the national intercst that the research establish-
ment have alternative sources of support.

(p. 914)

. CoorvinatioNn or Murnriacency R. & D. Programs

Areas of overlap (Halaby)

The committec should look at the interstices, the areas between
agencies in research and development, because it 1s in those that often
the overlap and duplication is found.” The principal areas of overlap
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with the work of the Federal Aviation Agency are the Department of
Defense and the National Aeronautics and Space Administration.

a. Aeronautical and electronic work
FAA, NASA, and DOD all work in this area, and

we believe through the law and through the practice we have eliminated un-
necessary duplicating work. But no man can sit here and guarantec that, in
agencies as large and as complicated as these threc agencies.

b. Weather research and development ‘

FAA does some, the Weather Bureau does most of it, and the
Department of Defense does some. For years several agencies have
been working in this area.

Apd I don’t believe any one of the last three or four administrations have

quite worked it out so that we are getting the most weather research and
development for our meney.

(pp. 130-181, 137, 148-149)

Coordination and duplication of research (Foster)

In a research program of such breadth as that of the Arms Control
and Disarmament Agency, there is a potential for duplication, both
within the Agency, and between the Agency and other agencies with
related research responsibilities and with an interest in all Gov-
ernment-sponsored research in this area, The Agency has gone to
congiderable effort to minimize duplication. [The Agency’s proce-

dures are described in some detail.]

* % % I pelieve that our coordination efforts are working well. I know of no
instance where there is significant duplicative effort. Naturally, we are con-
stantly trying to improve our procedures. At the moment we are working with
other agencies to coordinate objectives, as well as actual rescarch, # * * We also
plan formalized procedurcs to make cortain that the results of rescarch are
known and utilized by all agencies that might have an interest or need.

(pp. T74-T15)

Coordination of Federal B. & D. programs (Hollomon) v,

When R. & D. programs are formulated for various pur}igse_s_'they

* frequently have certain elements which are closely related. . Programs

having to do with the atmosphere furnish an example. -These pro-
grams are found in at Jeast six different departments and agencies.

Obviously, then, there is a problem of coordinating and relating the activities

that have to do with atmospheric sciences, to determine whether there is over-

lapping, whether the program is meeting the objectives efﬁective}y, whether the
costs are justified in terms of the benefits, whether the program 18 of sufficiently

high quality. - -
These tasks are presently performed by the Interagency Committee
for Atmospheric Sciences which

is undertaking special analyses to determine the reasons for the atmospheric
science research, its extent, its degree, whether it is effective, whether they are
overlapping and whether new institutions are required. . .

(pp- 293, 297)
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Coordination of Federal R. & D. program through the budget (Wenk)

At the present time we have no way of dealing with the science and
technology budget as a whole. There are two reasons for this:

In the first place, I do not think we feel we are wise enough to do this. But,
in the second instance, the purposes of the conduct of research and development
are so varied that at least as far as the development side is concerned the spon-
sorship * * * ig linked much more closely to the direct purpose than it ig * * *
vertically * * * to defense or to public health or to transportation or to some
other particular end application than it is with regard to the relationship hori-
zontally as between the different components,

We do, for accounting purposes in order to understand the total research
and development activity, in order to understand the demand for manpower,
which is common, to understand the fraction of this total that is devoted to
basic research versus applied research and development, for thege purposes, we
do combine all of the research and development activities that we can, so as to
identify in one package which we call, and which is published, Incidentally, by
the Science Foundation and called “Federal Funds for Science.”

[Question: But you do not make any effort to stay within. an overall
limitation 7]

No, sir; we do not.

(p. 251)

Coordination of research (Staats)

There is need for better coordination among department and agen-
cies interested in the same area of research. In the past few years we
have made headway on this problem. Joint working groups made up
of representatives from agencies working in the same area have been
set up under the Federal Council for Science and Technology (for
example, oceanography and atmospheric research). Similar proce-
dures could be applied in other areas. Txaminers on the Bureau of the
Budget staff work with the Federal Council committees to facilitate
a coordinated review within the Bureau of particular fields on a Gov-
ernment-wide basis. In some cases responsibilities for a particular
field are clarified by vesting leadership i one department or agency,
without encroaching on the operational responsibilities of the respec-
tive mission-oriented agencies.

The Office of Science and Technology in the Executive Office of the
President is— '

a flexible, selective mechanism for dealing with policy problems arising out of
research and development, and for providing a framework of coordination which

stops short of interference with the immediate responsibilities of the depart-
ment and agency heads.
» * *® * * * * i
We feel that this is all the topside machinery we can effectively employ in
clarifying Government-wide research and development objectives, identifying
priorities, and improving interagency coordination. * * * Tor the immediate fu-
ture, at least, we do not see a need for additional coordinating machinery in
the executive branch, * * * e :

(Pp- 566-567, 592) ~

Duplication and coordination o f research (Calhoun)

* % * We [Department of the Interior] operate really on three levels. Eath
of the staff members keeps close contact with counterparts in other agencies.
And I believe that at the staff level these Deople are very much aware of what is
going on in some other agency or department,

In the second place, all of our research will be reported by J anuary 1964 to
Science Information Exchange * * * which places our research projects on record
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and other research projects on record, so that your research people can take
advantage of this.

* * * since I have been in the Department * * * so far as I have been able to
éxamine the question, I have not found anything which I would call unwarranted
duplication,

* # ¥ within these agencies [the Bureau of the Budget, the Office of Science
and Technology, and the Federal Council of Science and Technology] and their
mechanisms there does exist all that is needed in order to achieve this coordi-
nation and cooperation. I can think of nothing that cannot be handled within
this structure.

(pp. 123-124)

Duplication in Government research projects (von Braun)

Many recent articles have called attention to “X* number of Gov-
ernment agencies conducting research in some scientific field—such
as meteorology. Althou%'h the interest of each agemcy can be wx-
plained on the basis of the primary missions of these agencies, the
articles fail to do this and

* % % the innuendo crecps in that the Government is busily duplicating its
regearch projects at the expense of the taxpayers. To the discerning reader,
such as members of this committee, such a statement is immediately put into
its proper focus. DBut to the less informed public, such a statement, plus the
innuendo, unfortunately may stand as fact.

But today the nature and the complexity of our great scientific
projects require contributions from all parts of the scientific commu-
nity.

© These facts of life illustrate the point that the uncomplicated world of the
solitary scientist * * * ig a thing of the past. % * ¥ Today the interdisciplin-
ary approach is a must—it cannot be fragmented., * * * technology gets more
sophisticated. The engineer, like the scientist, can no longer work alone. He
must have an interdisciplinary capacity of his own.

Thus the legitimate interest of more than. one Government agency in the same
research field i$ apparent. . * * * this condition will continue.

* * * I want to make clear that I am not advocating unnccessary duplication
of research projccts. Nor am I recommending that any agency with a supep-
project to manage put blinders on and proceed merrily on its way, totally oblivi-
ous to the research efforts of others.

“Unnecessary duplication” does not preclude “desirable duplication”
in those instances where confirmation of results of a research stud
is required. Existence of duplication does not automatically consti-
tute a case of waste and mismanagement.

(pp. 516-518, 522523, 525-526, 530-532)

The establishment of national programs in various sclentific areas
(Kistiakowsky)

Such a national program as the one for the study of oceanography
18

* * % g valuable step forward and it is my hope that such programs will extend
to many other scientific areas. These programs insure that several agencies
involved in each area act in a coordinated faghion, eliminating duplication.
filling voids and still preserving adequate agency initiative to insure that good
scientific bets will not be missed. From the congressional point of view such
brograms should also be encouraged, since they will provide Congress with a rela-
tively eonclse source from which one can better evaluate what the Government
as a whole is aiming to achieve in a given technical area, rather than dealing
with bits and pieces in the budgets of different agencies.

(p. 611)
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Faecutive coordination of Federal agencies’ 8. D. p?*ogmm& (Wenk)

[Considerable testimony was devoted to a discussion of the phil-
osophy, the method of operation, and the objectives of the Federal
Coundcil for Science and Technology within the Executive Office of
the President, as a mechanism for planning and coordinating Govern-
mentwide R. & D. programs and policies. ]

To date the criteria for selecting multiagency programs to be re-
viewed and coordinated include the following :

@) Programs deemed to be national programs;
) Fields of research whose growth and stimulation are deemed
urgently needed in the national interest

(¢) Multiagency performance of programs, whose components are
undertaken within the statutory authority of a number of different
agencies; and

(d) Specific Presidential requests to develop national programs.

The Federal Council for Science and Technology is a relatively new
experiment, to meet the problems of interagency coordination. It is
having a good record of achievement as a pioneering tool in science
management.

[Neither the Council nor any] single organizational device can be a panacea
for interagency ailments., * * *

The Council was proposed as an experiment to meet growing problems of
coordination, but in no way is it expected to encompass all activities in the
domain of science and technology.

We must remember that the events and circumstances that surround the

birth and growth of our individual departments may not foster any great in-
centive for cooperation, * * *

(pp-236,250)

GQovernment advisory committees as coordinating devices (Schairer)

% % * These committees serve as a forum for the communication of, discussion
of, and coordination of Government research and development programs in the
areas of the particular competencies of the members of the committees.

Conflict of interest has never been a problem in properly run committees. I
believe you will find on investigation that these committees are the most power-
ful and effective means possible for coordinating the Nation’s research both
within the Government and with outside agencies. These committees prevent
unknowing duplication and materially raise the sights of all research groups in
the country.

I recommend that your committee become aware of the nature of these ad-
visory committee activities and satisfy yourself that all Government agencies
have an adequate activity of this type.

(pp. 1036-1037)

Governmentwide RB. & D. programs adopted_or endorsed by the Fed-
eral Council for Science and Technology (Wenk)

Lven when a program has been identified or developed as a national
program, reviewed, evaluated, and coordinated, dislocations are likely
to occur primarily because of the following problems:

(a) The most serious of these is the preservation of budget integ-
rity both within the executive branch and within the Congress where
gl erent committees review the program on an agency-by-agency

asis.
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(b) The stimulation of new activities essential to completing the
balance of a broad program but new activities which do not fall within
the jurisdiction or historic interest of any single agency.

(¢c) There is a serious problem involved in staffing the various com-
mittees of the Council. Additional administrative staff for the Coun-
cil is needed largely because of intensified public interest in its work.

(pp. 239-240, 249-250)

“Governmentwide” or “national’ programs as the basis for future
action (Wiesner)

There is not enough assurance that a multiagency (often called a
governmentwide or national) program based on a balanced plan
worked out in the Executive, will become the basis for future action.
Reasonably successful efforts (for example, the 10-year program in
oceanography) have becn made recently in developing agency support
for such programs, worked out by the Federal Council.

Problems facing these planned and balanced programs stem from
such factors as:

(1) new research which indicates new opportunities and a need for
revision of the plan;

(12) the annual budget process as it affects interagency programs;
anc

(3) the review of pieces of a coordinated program by more than

one congressional committee, without the overall perspective devel-
oped in the original planning.

* * % the committees in Congress who have responsibility for these agencies
haven’t the same determination to hold a national program together that the
Space Committee has, for example,

I think we are in a better position to manage the executive part of the oceanog-
raphy or any interagency program than we are the congressional part.

I think that what we must be doing is working out between the executive
branch and the Congress the most appropriate way to keep these vital programs
going in the way both of us desire.

* % * At this time I should not venture either to diagnose or to propose solu-
tions to the problems that the Congress may perceive in its own procedures for
dealing with scientific matters, although I emphasize that your interest in the
problems of recelving and utilizing scientific and technical advice and informa-
tion is familiar to those who have observed and participated in the long process
of evolution of Executive machinery for exactly these purposes. The number
and extent of programs involving multiagency participation can be expected to
grow if the agencies are to realize the full potential of science and technology
for the fulfillment of their missions without unnccessary duplication. * * * In
the interest of economy, in the use of funds and manpower, these intrinsic bene-
fits should be recognized through all our Governmental procedures, congressional
as well as Exccutive.

(pp. 262, 265, 274-277)

Nongovernmental professional associations as coordinating devices
{Schairer)

* % * These professional socictics offer excellent forums for the exchange
of information and communications concerning what is going on in the ficlds
of research and development. Although these professional socicties need
very little direct Government support, they operate best when the Government
recognizes the great importance of their activities and cooperates in the ac-
complishment of their programs.

(p. 1037)
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. Relationships with Federal Government
Benefits resulting from Federal research support
Adverse effects of Federal research support
. Effects of Federal research support on the educa-
tional program
. Role of the universities in basic research
Federal support of educational research
. Universities’ responsibilities
. Academic freedom and independence
Federal agency-university relationships
Continuity in Federal Government-university rela-
tionships
. Institutional grants versus project grants
. Indirect costs of federally supported research
. Distribution of Federal research funds among uni-
versities, defense of
. Distribution of Federal research funds among uni-
versities, proposals for wider
. Smaller universities and colleges, effects of Federal
research support
Geographical distribution of Federal research funds
. Centers of excellence, establishment of new
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~A. RuraTionsities Wit FeEpErar, GOVERNMENT

Basic.differences between Federol Government and universities (Rose)

There are problems that arise because the Federal Government and
the universities differ as to how the Nation’s research needs can be met.

Federal agencies working with the universities surely must present a dis-
cordant chorus of opinion to Congress; the universities also offer a multitude of
opinions. The best cried needs are not necessarily the most important ones.
The apparent lack of clear national policy vis-a-vis either universities or research
compounds Congress’ problem.

The Federal Government is organized to support mission-oriented
research, not to support universities.

A universgity is not organized to administer Government funds for research,

to identify and pursue its research administration problems, to exert leadership
in the formulation of national policy on research administration.

(p. 791)
1149
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A council of advisers on education (Kerr)

A council of advisers on education would provide an overall view of
education as no single agency can do it. This ecould present a more
coordinated view to the Ifederal Government.

Such a council could draw up a manpower budget indicating supply
and demand of skills depending upon higher eduzation. This would
be nationally useful as an indicator of human resources.

(p. 1026)

Dependence of national preeminence upon quality of education
(Stiles)

* * % Tt ig futile to spend large amounts to discover scientific knowledge and
to produce technical equipment for defense and peacetime industrial production
while failing to develop the human resources essential to its use. Manpower
supply requires more than the few highly gifted and specialized scientists and
engineers—vital as such are. It involves the total edueational development of
the wide ranges of human talent that are necessary to implement ideas, manage
operations, operate equipment, supply services and to make the citizenship de-
cisions that miean the difference between success and failure. HEducation is the
instrument by which skilled manpower is produced. The Nation dare not permit
its schools to grow obsolete or to function below proper quality levels. Ad-
vances in scientific knowledge and space technology, particularly, will be both
retarded and poorly implemented if our program of education is not brought
and kept abreast of the intellectual requirements of the times. Quality in
education, as in other fields, is directly related to the investment made in educa-
tional research and development. '

(p. 1060)

Federal Government-university relotionship (Seaborg)

So far as basic research is concerned, the Federal Government-
university relationship is a partnership—*‘“each necessary and neither
one suffictent.”

The functions of universities are of absolutely critical importance to the na-
tional welfare, and the Federal Government will be a major factor in determin-
ing whether the quantity and quality of basic research and graduate education
in the United States will be adequate or inadequate.

The standard of excellence of our top-rate universities must be
maintained and extended to more institutions.

Equally important is the encouragement of an increase in the num-
ber of universities in which first-rate basic resecarch and graduate
teaching go forward together.

Universities must insure that their own standards of freedom and
excellence are maintained in a period of growing connection with the
Iederal Government.

Better relationships between the Government and the university,
directed toward strengthening the university as a whole, is in the
Government’s best interest.

(pp. 67-68, 70)

National research policies as related to universitics (Rose)

It is suggested that the committee lead in determining national pol-
icles concerning (@) universities in general, (b) research in general,
and (¢) universitiesin research in particular.
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In this determination agency-mission-related research and research
directed to national goals will have to be considered to accommodate
and facilitate Federal research. '

(p- 792)

]EBI(){le o)f the Federal Government in solution of education problems
err

In solving problems of U.S. education, the IFederal Government
“need not and cannot do everything.”

(p. 1024)

Use of the universities as instruments of mational B. & D. policy
(Harrar)

The universities constitute the greatest pool of brains and ability in
existence and—
their collective accomplishments in research and in the training of scholars
and scientists represent one of our most important national resources and one
of incalculable value to society. :

For this reason their use as instruments for national benefit should
be continued. Theeffort might betwo pronged.

* # % One direction would be freely to take advantage of the best the uni-
versity community has to offer in the service of society in ways which would
make the university a better training center and a more powerful research en-
tity. The other prong would be directed toward the reinforcement of institu-
tions not so far advanced, with the purpose of broadening the base of high-quality
training and research. 'This would greatly help the institutions, their staffs
and student bodies and would add new resources to the scientific and educa-
tional community in the service of the Nation.

In thus reinforcing the educational system the universities should
be free to develop their programs in accord with their own judg-
ments, Also, the art of teaching must be given greater recognition
and never become subservient to the practice of research.

(p.1017)

B. Bexerits REsurriNg From FEpERAL RESEARCIT SUPPORT

Arguments supporting Government support of scientific and engineer-
ing research in universities (Steimke) _

Government support of research and graduate fellowships and
traineeships is desirable, is in the best national interest, and is a neces-
sary and rewarding investment of Federal funds. It contributes to the
Nation’s pool of highly trained engincers and scientists and to the
national research effort.

It is fitting and appropriate that the Federal Government support
research activities because (1) only the Federal Government is capable
of taking the long-range view which best serves the national interest
for the future; (2) research leads to the production of suitably trained
manpower; (3) research leads to new knowledge, which has been the
timeless responsibility of institutions of higher education; and (4)
Government-sponsored programs of scientific and enginecring research
in universities are a real bargain to the Government, since graduate

26-6656—64—pt. 3—6
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students, working in these programs for a nominal salary, are pro-
fessional people selected from the top of undergraduate classes and
capable of making professional contributions to the projects on which
they work.

(pp. 613-614)

Benefits to the University of Alabama from Federal research funds
(Rose) ’

The three major areas of benefit, discussed below, are apart from
the usefulness of the results to the agency supgirting the research, or
the contribution of the research to general knowledge. It is clear
that the benefits resulting from availability of these funds definitely
outweigh the problems they create.

(1) Divisions within the university carrying out federally spon-
sored research have been greatly strengthened in terms of staff, num-
bers and quality of graduate assistants, and equipment.

(2) Our graduate research and teaching programs have been able
to produce more and better-trained graduate students.

(3) The climate that has been created by the Federal-supported re-
search programs has made possible an exchange of information and
visits and other leading scientists in relevant fields.

(pp. 788-789)

Lffect on universities as result of Federal research ecxpenditures
(DuBridge)

On this question various assertions have been made.

Thus, some say, higher education has been ruined because our campuses have
become military or industrial research centers.

This, I insist, is false. Many universities are, of course, performing valuable
services for national defense—but mostly this is being done in off-campus centers
which have in no serious way degraded the scholarly atmosphere or the educa-
tional excellence of the campus itself.

Quite the contrary—by building up campus centers of basic research, the
educational excellence of our fine universities has been improved. Leading
scholars no longer need to go to industrial laboratories to get adequate salaries
and research facilities. They can get them on the campus—and help teach a
new generation of scholars besides.

(pp. 306, 310)

Iffects of Federal support of rescarch at University of New Hamp-
shire (McConnell)

Limited to State funds and tuition, and without Federal support,
this university could not have reached its present level of excellence
and competence. Beginning with the Government’s support of re-
search in the life sciences areas of the College of Agriculture in the
1890’s (Hatch Act), support in the physical sciences and engineering
areas from various Federal departments and agencies’ programs has
been added. This financial support has made it possible to undertake
previously impossible tasks of significant research and education.
Some of the results have brought national and international recog-
nition, which in turn has attracted highly competent faculty who
have developed and trained young scientists and engineers to per-
form the R. & D. of the future. Curricula have been expanded and
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departments have grown as the result of federally funded operations.
For example, in 1955 the physics department was only an under-
gradunte operation; in 1963, it offers the Ph. D. with 25 graduate
students enrolled.

The general impact of the past and continuing research support
programs cannot be measured at the time of the effort.

(pp. 858-859, 863, 868, 869-870)

Justification for Federal involvement in university research (Fawcett)

Tt must be clear to all that there would be no substantial research effort in
American universities today without Federal support. This is true if for no
other reason than the cost of research in many fields today. This applies with
special force to basic regearch, the type for which the universities have unique
compstence but also the type for which there is seldom any immediate com-
mercial application and, consequently, any commercial or industrial sponsors.

Furthermore, our culture, our civilization, our economy are today
national in scope and orientation. Our most important economic
units extend across the country. Our future sources of talent are like-
wise dispersed across the Nation. Therefore,

‘We must think in terms of national interest and national involvement when
we consider the necd for a substantial research program.

There is, further, no other source of funds that is adequate to the magnitude
of research effort that is vital to the maintenance of a highly complex, highly
industrialized democracy. * * * Only Federal assistance has made university
research on a significant scale possible; and if this assistance is reduced or with-
drawn, the research activity will of necessity be materially reduced. There
simply will be no other choice for the universities.

The importance of this fact cannot be minimized. I{ is basic research—
university research, if you will—that has given this country its position of
world leadership, and without university research, that position cannot be
maintained. * * *

The record of accomplishment brought about through university
research confirms the above statement—as, for example, in the virtual
elimination of hunger in one part of the world; the new and almost
unlimited source of energy from the splitting of the atom; cures
and preventions of most dreaded ills, and others. Most of these ac-
complishments came about through basic research carried out in uni-

versity laboratories assisted by Federal funds.
(pp- 997-998)

Measuring recent research accomplishment supported by Government
funds (Bailey)

An extensive catalog could be prepared of the tangible benefits that
have acerued as the result of R. & D. activities supported by the
Government during the past two decades. In addition to new knowl-
edge and new ways to use existing knowledge, the universities con-
sider the development of new scholars and research workers to be of
equal, or sometimes greater, value.

At the graduate level, research and instructional programs of
excellence are inseparable. We have long recognized this in the area
of basic research and it is also true of much applied research and some
‘of the development work now being done in our universities.
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Graduate students who have participated in contract research pro-
grams are proving to be of greater value to industry and Govern-
ment than those who have not had opportunities for development
work.,

We are aware that overemphasis on research can ultimately. detract
from the overall instructional program. It isin this area that the uni-
versities have the responsibility to determine the proper balance for
our respective institutions.

(pp. 873-874)

Lelative advantages to the Federal Government and to the universities
of federally financed research in the universities (Scheps)

* % * gubstantial benefits come to the universities through Federally sponsored
research. % % #

We believe, however, that the advantages are even more important to the
TFederal Government because research and trained manpower are acquired at far
lower cost than could otherwise be possible, [Information on relative costs for
the Federal Government, industry, and the universities was cited.]

% L J * *» * L *

The partnership between the Government and the universities in the conduct
of this research program has been a productive one. We believe that the
partnership should be expanded. Such a partnership: )

(1) Provides the best arrangement for encouraging basic research at the low-
est possible cost.

(2) Is the most efficient method of increasing the number and quality of
scientists to meet the ever-increasing Federal need.

(3) Enables larger numbers of institutions to improve their science curriculums
and, through research, to stimulate the emergence of new ideas, new techniques,
and new concepts.

(4) Tlaces at the Nation’s disposal a pool of trained personnel to solve prob-
lems that may become urgent in periods of national emergency.

(pp. 918, 920-922)

Support of nonscience fields in universities (Wiesner)

* % % we are coming to the situation where we need to face how to rationalize
these vast expenditures that go into the universities so that there is a more
uniform treatment of schools.

T'ractically, no modern university could exist in its present state without the
support it now receives from the Federal Government in the scientific fields, and
I am sure that this has an impact on the nonscience fields. We don’t help sup-
port the nonscientific programs in universities that are in just as much trouble,
go this breeds other distortions. The administration education bills have tried
to create some things which would try to redress this balance, and I think the
Congress is moving forward with many of them. * * *

(pp. 288-289)

C. Avoverse Errrcrs or Froeran, RESEARCH SUPPORT

Diversion of universities from their primary task of education (Bush)

The extensive reliance by the armed services since World War I on
universities “to manage great programs of research and development,
involving secrecy, and often calling for business judgment” is
“strange” and “dangerous” development. Some of this 3iﬂ’1culty has
been avoided by creation of independent nonprofit organizations. The
proper business of universities is education and this concept should be
adhered to.
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BEvery research program placed in a university should be so ordered that its
product is not only new knowledge but skilled educated men.

(p. 463)

Effect of Federal research gramits, contracts, and scholarships on uni-
versitics (Peyton)

Another serious problem * * * ig the impact of Federal research grants, con-
tracts, and scholarships on colleges and universities. Studies to date * * * indi-
cate that highly questionable priorities are being given to placement of student
scholarship funds, faculty duties and salaries, and construction of facilities as
a result of large increases in Federal research expenditures. Federal programs
are in competition, not only with each other but also with the private sector
of the economy, for talent, the supply of which is not inexhaustible. Related to
this seems to be the impact of federally financed research on competition between
the sclenceg and the humanities for youthful brainpower. This would involve
consideration of whether or not an imbalance is developing which might lead to
permanent distortion in the faculty, curriculums, and career planning of students
of our colleges and universities.

(p. 1034)

The effects of Federal research aid on the finances and administration
of universities (Kerr)

Federal support has been of great benefit to universities but it has
not been without its costs in money and effort. :

Overhead allowances vary greatly from agency to agency but gel-
dom cover all indirect costs ag well as the direct costs of the sponsored
research.

Matching construction grants often force a university to change its
building priorities to secure the Federal moncy, and thus the Federal
area of interest tends to be favored at the institution. Thisis a further
cause of imbalance.

Great new administrative burdens have been added to the faculty,
department heads, deans and presidents. New administrative offi-
cials—the contracting officer and the research project manager—have
had to be created.

(p. 1023)

Effects of Federal research aid. on undergraduate education (Kerr)

Federal research support has strengthened gradunate education
because graduate work involves research. Undergraduate education,
however, has suffered in the process.

Teaching loads and student contact hours are reduced. Faculty members are
more frequently on leave or temporarily away from the campus. A greater amount
of the teaching falls to teachers who are not members of the ‘“‘regular” faculty.
The best graduate students prefer fellowships and research asgistantships to
teaching assistantships. Postdoctoral fellows who might fill the gap usually do
not teach. Average class size has been increasing.

The %)roblem was growing in the universities before they received
Federal funds, but this assistance has intensified it. A big problem
of the “Federal grant” universities is that a superior faculty results
in an inferior concern for undergraduate teaching.

(pp. 1022-1023)
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The grant-contract-fellowship mechanism of distributing Federal
research assistance to the unwersities (Fawcett)

The discussion of this subject applies to basic research—“that type
for which the universities have unique competence and for which they
provide unique conditions.” This type constitutes only about one-
tenth of Federal expenditures for R. & D. A large percentage of this
assistance is based on a purchase-of-service and an agency-to-individ-
ual contract mechanism that “served admirably the urgent applied-
research needs of World War IL.”

But, even though the philosophy and mechanism have not changed materially,
both the magnitude of the effort and the type of research needed have changed.
The growth of the magnitude of the effort is well known and advertised. The
significance of the shift in the type of research required, however, has not
received sufficient attention.

During World War 1T we used our stock of basic knowledge, malk-
ing little effort to replenish it. Since the war we have redirected part
of our effort to basic research. The establishment of the National
Science Foundation and the National Institutes of Health are exam-
ples of this new effort. This is the type of rescarch for which the
universities have unigque competence.

The purchase-of-service, agency-to-individual mechanism does not always serve
well this type of research. It is difiicult—sometimes impossible—to organize a
long-range exploration of basic phenomena in a particular area within neatly
packaged 1-, 2-, or 3-year projects, each with its own unit justification. The
mechanism tends to drive 2 wedge between the instructional and the research
functions of the university, to the eventual detriment of both. It diseriminates
in favor of the established scientist and against the newcomer. It contributes
to the concentration of research competence within a few institutions, making
it difficult for others to maintain and develop the resources needed in order that
their ability to serve the Nation might be strengthened. The submission of pro-
posals, the review-board mechanism, and the institution-to-agency liaison activ-
ity that are integral parts of the system arce expensive in terms of the large
amounts of money and the great number of individual projects now involved.
Most important of all, the mechanism largely bypasses the institution itself and,
in doing so, tends to deny to the institution the fiscal and administrative author-
ity it needs to discharge its responsibilities for the programs.

Even though the approval of the institution must be attached to each proposal
and each contract or grant, this approval amounts to little more than veto
power, which if exercised, may result in the research worker taking his project
with him to another university. Because of this, the system erodes the ability
of the institution to direct its own development in research, especially in the less
affluent, less prestigious institutions. Further, it makes it more difficult for the
university’s financial officer to exercise careful fiscal supervision over the project.
In this situation, the university itself tends to be forced into a middle-manage-
nent liaison role, providing career stability for prospective grantees and lending
the prestige of the institution to the proposal.

(pp. 998-999)

Imbalance resulting from Federal support to research at the Uni-
versity of New Hampshire (McConnell)

A university must grow and develop in a balanced way. In the
decade of the fifties, primarily because of Federal support, the
master’s degrees awarded nationally in the sciences increased by about
28 percent and doctoral degrees by 33 percent. Ilowever, during the
same period, the number of students enrolled for and obtaining the
bachelor of science degree in the sciences (from whom future ad-
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vanced degree candidates are drawn) decreased by 9 percent. This
illustrates the necessity for a university to achieve a vertical balance,
in the sense that a reasonable proportion of its efforts and numbers be
distributed from the undergraduates, through the graduate student
group, to the postdoctoral fellows and faculty research programs, in
order that there be a downward movement of knowledge and en-
thusiasm which permeates the total academic scene. This vertical
balance has been partially restored by the National Science Founda-
tion programs supporting the highly talented undergraduate.

These superior undergraduate students mentioned above are fre-

quently selected in graduate school as project assistants under a re-
search grant or contract, or they receive the excellent fellowships
available from Government agencies. Such opportunities are highly
desirable from the student’s viewpoint, but they also have the effect
of leaving the less able graduate students to fill the salaried teaching
assistant positions. Terhaps some equalizing of salaries between re-
search and teaching assistants would create a hetter distribution of
qualified people.
- More assistance for young faculty members needs consideration. A
young Ph. D. may decide to teach while pursuing research he started
in his late undergradunate years. Unless he is in a university depart-
ment where the senior members hold grants or contracts in the areas
of his interest, he must survive as best he can for about a 5-year period
until he can earn some reputation as a researcher.

The result of research support in the science and engineering has
accelerated improvement of the quality of science education at all lev-
els, but such improvement has not been achieved in the social sciences
and humanities. The result has been a lopsided educational offering
from which the student must choose.

There is imbalance in the university physical plant. Research pro-
posals are -enthusiastically prepared by faculty and administration
without thoroughly examining in advance where the research will be
conducted, as well as how to fit it into the total academic program.
Overindulgence in sponsored research may bring conversion of clags-
rooms for research use, cramping of course schedules, and reduction in
growth space for other discipline. On-going research may create seri-
ous physical space necds on a campus, as it has at the University of New
IMTampshire. -

* * % we have reached the state in a few of our disciplines, and are rapidly
reaching it in others, where we must curtail further expansion of our research

efforts, even though we have the faculty and graduate student capability to do
more, until-such time as we can augment our physical plant.

(pp. 859-861)

I'mbalances in the university produced by large amounts of money
(Rose) _

Imbalances; produced by the availability of large sums of money to
Tuniversities, occur between the natural sciences and the humanities and
wocial sciences; among the various sciences, between branches within
4 single science, between pure and applied science, and between re-
search and other duties of a professor.
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Solutions to the imbalances depend on decisions at the national
level, although the university can work on the problems. )

Most States, including Alabama, are already overburdened simply
to meet the present, inadequate educational program. Hence, there
is no great hope for balancing funds other than those provided by the
TFederal Government.

(pp- 789-790)

Impact of Federal regulations and procedures on universities (Rose)

Federally-sponsored research brought burdens to academic and busi-
ness administrators at the University of Alabama because new prob-
lems were produced for which adequate internal policies were late in
being evolved. Understanding the many Federal regulations and
keeping current with them was a serious problem.

Administrative relationships with faculty have been strained at
times because some academic administrators looked upon the research
program as a “bothersome supplement” to their routine responsibili-
tics and they have felt their freedom was impeded by research poli-
cies and procedures. Recent requirements of some agencies for
monthly and quarterly “effort reporting” have complicated the situa-
tion. Ifaculty members have not always understood and sympathized
with the desire of administrators to obtain full-cost reimbursements
for research. Not comprehending the necessity of the university’s
seeking reimbursement for indircet costs, the professor-researcher has
objected to having a portion of his salary allocated to a research
agreement.

(pp. 789-790)

Impact of Federal research programs on universities (Wilson)

The general impact of research programs on universities has on the
whole been highly beneficial, and “it is this positive note which I
would stress.”

It is my hope, however, that during the course of your study, you will also
consider some of the problems, for they are real.

High on the list of problems is the one concerning the strain that
sponsored research places on the unrestricted funds of universities.
This strain derives from the difference between what the Government
allows universities for indirect costs and their actual indirect costs,
which difference amounts to about $35 million a year. While small
when compared with the Government’s total outlay on research, it
is a substantial—even large—sum in terms of university resources.

# % % T do not believe that the Government ean or should subsidize all flelds
of learning which universities are committed to support. But I do believe that
it should be concerned with the imbalance that now exists among the disciplines.
To the extent that the universities’ free funds must be channeled off into the
support of Government research, to that same extent the imbalance between
science on the one hand and social science, the humanities, and the arts on the
other will grow worse.

% % % MThe role of the Government in what is obviously a growing partnership
for the public good is on the one hand to provide support for those activities
that are determined to be in the Government’s interest and on the other to pro-
vide that support in a way which strengthens rather than weakens one of our
mnost valuable national assets, the American system of higher education,

(pp. 510-512)
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Impact of Government-supported research on higher education
(Heald)

Government research has had a tremendous impact on higher education. The
effects have been beneficial in many ways. In other ways, they have produced
some pressures and distortions that give some educators and others considerable
concern.

Among the positive results for universities are (1) vastly increased
capacity to pursue the discovery of knowledge: (2) enhancement of
the main mission of the university—the transmission of knowledge;
(3) possibility of retaining on their staffs highly competent scientists
and teachers; and (4) provision of better equipment and laboratories
than they could otherwise afford.

Under the heavy demands made on the universities by the Govern-
ment, at the time of one of the most dynamic periods in American
higher education, “higher education is strained to maintain an essen-
tial equilibrium’ between the primary mission of the university and
factors that tend to distract the universities unduly. The extramural
demands of Government research (1) draw great numbers of faculty
away from their primary mission of education and research; (2) also
influence the content of education and the attitudes of researchers;
and (3) even control graduate enrollments, favoring students in the
fields of natural science and engineering in comparison with those
in humanities and social sciences.” The committee might consider
whether Government-supported research, or support for problem-solv-
ing research, are in any degree impairing the universities’ ability to
train more and better personnel.

Problems which the committee might consider include:

Is research keeping too many faculty members away from the classroom too
long? * % *

Is the concentration of Federal research funds in one group of universities
disadvantaging the ability of other universities to serve well?

Particularly, are the undergraduate liberal colleges * * * handicapped?
[Scientific personnel is drawn off elsewhere]

Is the concentration on some research flelds leading to the neglect of others
that in the near or distant future are likely to be as vital to the national interest
asg currently emphasized fields?

If the graduate student is, in effect, an employee of a specialized team work-
ing toward an applied-research objective, is he also receiving the broad and
free scholarly experience that will enable him to cope with less specialized
gr«l)cll)})ems and with the philosophical and scientific principles underlying his own

eld’

Greater dispersion of Federal funds, rather than concentration at a
few institutions, would help strengthen higher education nationwide.
Direct Federal aid to education may help remedy the imbalance pro-
duced by grants and contracts under the Federal rescarch program.

There is danger that research can become self defeating by weaken-
ing its educational base through deterioration of teaching.

(pp. 384-386, 401-402)

Nonuse of Government-financed research facilities in the universitics
(Steimke)

The Government should utilize a new 5-megawatt rescarch reactor
recently put into operation at Georgia Tech. This reactor was built
at a cost of $414 million, paid for mostly from State of Georgia funds,
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but with o substantial investment by AEC and NSF. It is a unique
facility in its capabilities and is designed for research in many areas,
including basic studies of materials and medical research. Some
Government agency should probably establish research programs
centering around this reactor, but to date, in spite of vigorous efforts
to secure such support, none has been forthcoming.

(p- 616)

Problems arising in connection with Federal empenditures for basic
rescarch in universities (DuBridge)

Now, I do not pretend that the Federal expenditures for basic research in umi-
versities have not given rise to difficuities. There have been some mistakes
here and there in fiscal management. Some universities have had trouble in
finding funds to build their nonscience departments at a rate comparable to the
expansion of the science departments. There have been misunderstandings and
disagreements as to allocation of faculty salaries and the calculation of proper
overhead or indirect costs. )

I insist that all of these problems and difficulties constitute but a minor
blemish or difficulty on an otherwise healthy situation—and on an undeniably
valuable national scientific effort.

Suggestions for curing these di fficulties are:

(1) Universities should get together to discuss the problems and
solve their own disagreements.

(2) The Government should adopt a more effective policy for pay-
ing the full costs of the basic research. T£ the universities must divert
other funds to support science projects, the nonscience activities suffer
further. It is unfortunate to impose an unrealistic figure like 20
percent as the indirect cost of research; the true costs are generally
much higher and the payment of the extra costs by the universities
weakens them. The tofal costs to all universities runs to many
millions.

(3) Budget appropriations to such agencies as the National Science
Foundation should be made more adequate. This would stabilize
research programs, allow grants on a longer, more stable basis, give
support to research institutions and individuals now not able to make
gheir maximum contribution, and be an investment in the Nation’s

uture.

(pp- 307, 311-312, 313-315)

University-Federal Government relationships in basic research pro-
grams (Long) o

The procedures for awarding and supervising contracts and grants
could be improved. For example:

(1) It is more efficient if the research grants are made in large
units rather than small. This makes for efﬁpciency in the purchase of
equipment, in accounting procedures, and in the research operation
itself.

(2) Continuity of research is an important contributor to increased
officiency of the research and in permitting universities to plan.

(3) Granting a modest amount of research support to a university,
to award as it chooses, would enable the university to aid areas of
research which are relatively neglected.
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(4) -Simplified accounting procedures by Federal agencies would
reduce the cost of administering contracts and decrease thereby the
administrative overhead. Accounting procedures used to apply to
purchase of equipment are not necessarily appropriate to accounting
for personnel costs.

(b) 'The present overhead cost allotments for research in universi-
ties (25 percent is typical of National Science Foundation and some
other agencies) causes difficult financial problems for the universities,
many of which now have to find other sources of aid for research.
The current proposal to reduce this to 20 percent will seriously ag-
gravate the problem.

I would not, however, like to close this discussion on a note of pessimisin.
The facts are that the cooperation between universities and the Federal Gov-
ernment for the conduct of the Nation’s basic research has, in my judgment,
been extraordinarily fruitful and effective. It has benefited both the univer-
gities and the Nation. I am confident that Federal support of basic research
will continue and that the procedures for managing this support will become
increasingly effective. The universities are as eager as the I'ederal Government
to be sure that this research support is wisely used and that the research ac-
tivities interact in the most favorable way with the teaching operations of the
universities and with the overall economy and welfare of the country. I am
confident that cooperation betwecn the Federal agencics and the universities

will continue to be excellent, and I see no problems which cannot and will not
be solved.

(pp. 484-485)

D. Errecrs or FepEran RESEARCH SUPPORT ON THE LDUCATIONAT
Proeram

Assistance to undergraduate research and teaching (Dickey)

Advanced research cannot be better than the fundamental quality
of undergraduate preparation. Increasing recognition should be given
to encouragement of research activity in undergraduate teaching.

(p. 1076) -

Distinction between reseqrch projects and projects to improve educao-
tion. (Kemeny)

It is impossible to draw a sharp line between the two types. The
article entitled “Once the professor was a teacher,” from the New York
Times Magazine, June 2, 1963 (pp. 1070-1074) discusses the adverse
effects upon the university’s teaching function of the professor’s work
as a researcher or consultant, and offers some suggestions for remedy-
ing the situation.

The growing unity and interdependence of research and teaching in the work
of higher education should receive greater recognition in the administration ¢f
Federal support. The division of support as between education and research is
increasingly artificial and if pressed unduly will do harm to both the teaching
and research functions.

(pp. 1069-1070, 1074)
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Effect of research on the teaching function of universities (Levin)

Increased attention to research may result in devoting less time to
teaching duties, particularly at the undergraduate level.

Thig is one of the things we are paying for in a sense for the wonderful bene-
fits we are getting from this large national research program.

That is why I say I think we should think long and hard before we try to
convert every or most colleges to research institutions, becauge I think we would
lose something thereby. We would gain other things.

(p. 598)

Effects of Government grants and contracts on the universities
teaching programs (Haworth)

[A member of the committee asked the witness to comment on the
criticism that in the universities and colleges which have received
Government grants and contracts the Government work has absorbed
the faculty with resulting adverse effects upon the teaching program.
The witness replied :]

I do not subseribe to that belief. I have heard it expressed many
times. I firmly believe that “to be a really vital educational institu-
tion in the sciences it is essential that there be active programs of
research, and that the very people who are doing the teaching must
do the research.” Both graduate and undergraduate teaching is in-
cluded in this belief.

I think, therefore, that the support of the Federal Government to research in

the universities has been a very great thing that has made the universities far
better than they otherwise could be.

(p. 50)

Effects of Federal support of science on the teaching function of the
universities (Kirk)

The obligation of the university, in terms of the national interest,
is just as great in the field of rescarch as it is in teaching, and both
should be encouraged in proportions that are properly balanced. The
charge is often made that the best teachers become absorbed in re-
search, reducing their effectiveness as teachers.

* % * Thege generalizations, I think, are dangerous. The most effective uni-
versity scholar is a man who combines teaching and research. * * * I don't
believe that there is any danger that our major universities will be transformed

into research institutes. Their current research commitments are more of a
positive aid than a detriment to teaching,

(pp. 841, 850-351, 856)

Federal aid for curriculum reform (Kerr)

Federal support should be given to aid universities in their efforts to
reform curriculum, in response to recent changes in knowledge. The
National Science Foundation currently supports such programs in
reform of the physical sciences curriculum.

The National Institutes of Health, however, cannot now support
the much needed reform of curriculum in biological sciences.

(p. 1026)
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Stimulation of advanced education (Berkner)

# # % Qur whole Nation is suddenly awakening to the imperative necd for
training our men and women to advance levels in science and technology; to
building up our graduate schools in every major metropolitan area; to creating
opportunities for postdoctoral training, and really advanced rescarch; so that
our industrial growth ean remain competitive.

In stimulating education at the doctoral and postdoctoral levels,
Congress should give mature consideration to the effects of present
educational restrictions on grants to research. Research and graduate
education are closely identified at many points:

(¢) Graduate teaching is sterile unless the faculty participate
actively in research. Without research, teachers at graduate level
become stereotyped and outmoded.

(b) A graduate student must be trained in methods and procedures
of scientific research by actual participation under scientific leaders.
He can no more become a scientist by merely reading books than can
an airplane pilot learn to fly while sitting on the ground.

(¢) Some of the most significant new insights into scientific prob-
lems come from fresh new minds in early contact with their problems.

Therefore Congress should encourage, not discourage, the affiliation
of graduate students and postdoctoral “interns” with afl programs of
fundamental research. Research programs can train new sclentists at
little additional cost. '

The shortage of doctoral candidates in many parts of the country
is critical, and Congress should address major attention to this problem
with the purpose of defining new ways in overcoming the deficiency.
At least 1 great graduate institution is needed in each of our 100 great
metropolitan areas. Moreover, the great national laboratories should
be encouraged to take a more active part in graduate education.

(pp. 436-437)

Teaching vs. research (Kerr)

To aid the teaching function of universities during the years of
swollen enrollments ahead, Federal agencies in the future should allow
postdoctoral fellows and rescarch professors to teach one-quarter or
one-third of their time without cost to the institution.

Research career professorships may not be necessary to good research
and it is not necessarily good for an institution to have professors out
of norimal academic life. Further creation of such professorships
might well be examined. )

Universities should make teaching assistantships competitive with
research assistantships and fellowships.

(pp- 1025-1026)

Universities’ responsibility to their educational function (Killian)

Universities must not dissociate research from scientific education,
and education must not be neglected because of attention to research.
Research must be conducted and controlled to fulfill its educational
function. Especially important is the use of research to strengthen
undergraduate education, rather than permitting it to facilitate ne-
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glect of undergraduate teaching. “Teaching must not become a poor
relation of research.”

(p. 756)
E. Rore or Tur UNIVERSITIES IN BASIO ResrarcH

Basic research as the purpose of Federal research aid to wniversities
(Scheps)

* * % the Federal Government's approach to research in the universities
should be recognized for what it is-—investment by the Government in research
activities that are predominantly basic in their orientation, conducted by insti-
tutions naturally and heavily involved in education.

Funds directed to university research, we believe, cannot always be regarded
as cash outlays for specific purposes. Except incidentally, such funds cannot
be regarded as “aid to education.” ’

Research funds placed in the universities must be used to solve problems, to
provide special facilities for inquiry, to provide graduate training, and to stimu-
late the growth of the research impulse.

(pp. 918, 922)

Basic research, in the universities (Long)

Some countries, particularly on the continent of Europe and the
U.S.8.R., have favored separate research institutes but, implicitly, the
United States has made the decision that the very large fraction of
the expansion in basic research should oceur in the universities.

There are many reasons why this decision was made. One was that
the universities were “tremendous reservoirs of scientific and scholarly
talent.” A much more important reason is that there is a most im-
portant favorable interaction between teaching and research. For
these reasons

* * * it seems to me that the active kind of Federal sponsorship and support
now existing is correct and should be continued and indeed expanded.

(pp. 475, 478-479, 489-483)

Competition for Federal R. & D. money (Kerr)

. Industry, the universities, and Government laboratories are becom-
ing involved in competitive struggle for R. & D. works. Universities
should be given preference for basic research and for research related
to graduate education.

(p. 1025)

Lffect of Federal support of science on basio scientific reseorch in the
universities (Kirk)

The charge is made that Federal funds divert the universities from
their true function, which is pure or basic research, to an undue em-
phasis upon applied research. So far as Columbia University is con-
cerned, 80 percent of the Iederal funds expended in support of re-
search goes to basic research.

* ¥ * it is my judgment that if any institutions have unduly sacrificed their

primary commitment to basic research, this ig not the fault of the Federal pro-
gram which has always recognized the value to the Nation of encouraging
universities to concentrate their work in the basic research flelds.
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This is as 1t should be because basic research is the thing university
people want to do, and do best. Often such research suddenly develops
practical applications of great merit.

(pp. 342-343, 351-352)

Belative roles of the Government, universities, and industry in basic
research (Haber)

" We believe that some Government in-house research is necessary, chiefly to
maintain a base of competence from which to guide the research of universities
and industry. ‘We would like to commend and support recent efforts to improve
the administration of in-house Government research. At the same time we see
no need for the Government as such to build up its own research industry beyond
the present ratio that it maintains with universitics and private enterprise.

(North American recognizes the universities’) role as a foundation of our
national bank of knowledge. We are also dependent on them ag the only source
of the new technical talent that is so crucial in our operations. * * #

Government-supported basic research in the universities is in the national
interest and is necessary to their educational role. We are concerned over any
Tactor tending to dilute this role.

Granting major R. & D. contracts to universities can hamper their
educational function and turn them into nonprofit businesses. The
-aid which universities get from funds from these contracts should be
furnished in some other way.

* % % (North American) believe that it is extremely important to conduct our
own basic research for two primary reasons: First, * * * we can emphasize
areas of basic research that are closely related to our overall activities, * *
And we also need to have an in-house capability which can be relied upon to
translate and communicate new secientific advancements directly to the other
Dortions of the research and development spectrum in our company. Secondly,
when the scientists conducting basic research are aware of our engineering needs
and problems, an environment is created in which basic phenomena can be directly
applied. * * *

(p. 606)

The university as the primary center for basic research (Wilson)

The modern university should be the primary center for basic re-
search, rather than new federally owned and operated research centers
divorced from university campuses. '

- The modern university exists for three purposes: (1) To serve the
needs of the community and Nation; (2) to discover new knowledge;
and (3) to transmit existing knowledge to and train the next genera-
tion. The first two purposes are served by other institutions than
universities, but the universities
have an almost absolute monopoly on the third. Research institutes divorced
from university campuses are virtually sterile in terms of producing the next
generation of scholars, and they ean be staffed only by draining away from
university campuses many of those best qualified to teach.

_Thus it is often a mistake to separate the research process from the
educational process.

(pp. 508-509)
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The universitics as the principal source of basic research (Haughton
and Smelt)

I think we think in our corporation generally that bagic research is for the
universities, and we feel like they are more capable of pursuing it oftentimes
than we are. 'This does not mean that we may not do some of it, but not very
much of it.

[In response to the question of whether it is entirely fair that pri-
vate industry should take the position that they have no responsibility
in the field of basic research taking into account that the use of basic
research leads to applied research and then to corporate profit, and
that a lot of the basic research is in fact subsidized by the taxpayers
through various forms of aid, this answer was given 1]

I think we have responsibility, and I hope we fulfill this in our taXes, in our
grants to colleges and our taxes for State-supported institutions and in our
scholarship programs.

We are hard and fast on this definition that basic research is pursued for its
own end and out of natural curiosity. We tend to just do a very small amount
of that because automatically in an organization like Lockheed one asks im-
mediately one has a research result, “Well, that iy fine, what can we do with
it,” and it automatically becomes applied research.

[ Further discussion developed the idea that] the basic research pro-
grams are inevitably a part of the overall public educational system,
and that there is no way to avoid having it as a part of the educational
structure which is supported by the taxpayer. Further, there seems
to be no way to effectively disassociate the cost of basic research in
order to say that industry should contribute this and the public should
give that. The public would appear to be the general beneficiary of
1ts results.

(pp. 107-111)

Validity of emphasis on basic, as distinct from applied, research as a
use for Federal funds (Kirk)

By their nature and commitment the universities are the best agen-
cies for basie rescarch, although great contributions have been made
by industrial organizations and Government research agencies.

% * % The Federal Government has no reason to be apologetic for its support

of this university activity. Were it to do otherwise it would be derelict in its
duty to our people.

(pp- 347, 353)
F. FuoeralL SurrorT oF EpucaTioNAL RESEARCH

Adequacy of Government support for research in education and related
behavioral sciences (Flanagan)

There have been insufficient Government funds to support all of
{he promising requests received for research in education and the
related behavioral sciences.

The amount of support being given to research on educational
problems is only about one or two-tenths of 1 percent of the total
budget for cducation, which now exceeds $20 billion a year. The
effectiveness and efficiency of schools and colleges is a matter of great
national importance and requires much more research to provide a
sound basis for improvement. Policy statements and recommendations
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by the CED (Committee for Economic Development) and the White
House Conference on Children and Youth have underscored these
needs.

Certainly a revlew of Government research such as that being undertaken
by your committee should give careful attention to the balance of our Nation’s
research and development efforts, There are many who feel that education and
the study of human problems in general have not been given an appropriate share
of Government support.

(pp. 929-930, 933, 935)

Federal support of research into the educational process (Killian)

I stress the urgent importance of more research on the educational process
itself. Education represents a national expenditure of the order of $30 billion;
yet the amount of research we do to make education better is minuscule—per-
haps only a few million dollars.

Additional support, particularly from the National Science Founda-
tion, should be made available.

(p. 756)

Need for Federal support of educational B.d D. (Stiles)

While the education quality gap has been widely publicized and
deplored, there is a basic fact involved which seems not to have been
so well understood.,

* % % educational obsolescence will not be overcome by public edict and exhorta-
tion. Nor is there time to permit schools to test their traditions against a new
generation living in this age of rapid change. Closing the education quality
gap in time to guarantee continued national progress requires immediate and
substantial investments in educational research and development. Federal sup-
port for research and development to improve schools is an imperative of the
times. It represents, perhaps, the soundest type of assistance to education. * * *

Certain research and development programs supported by the Federal Gov-
ernment have made significant contributions toward improving education in
elementary and secondary schools and colleges.

These programs include the National Science Foundation’s work
In reorganizing curriculums and re-training teachers of science and
mathematics; NASA’s basic research; the research on programed in-
struction of the Air Force; and other smaller programs.

The Federal investment in the above programs have been modest
indeed, while the improvements which have come to education in
recent years may bo attributed in large part to these efforts by the
Federal Government and philanthropic foundations.

Tlvidence indicates that investments in educatlonal rescarch are producing

knowledge and its applications to improve schools at a rate substantially higher
than has been experienced by research expenditures in certain other fields.

(pp. 1060-1061)

Regquirements for Federal suppoft of educational B. & D. (Stiles)

Under the Cooperative Research Program of the U.S. Office of
Education funds have gone to the projects and researchers judged
by impartial experts to be the best. Because of inadequate appro-
priations, many worthy projects have been bypassed. The limita-
tion of funds has likewise made it impossible to support certain types
of research that might have been of great value to education in the
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future. Curriculum projects showing the greatest promise and basic
research closely related to rather immediate educational gains have
received highest priority. CRP projects are jointly supported by in-
stitutions and State education agencies, and studies have shown that
$1 of Federal money invested in educational research has produced
$2-$3 of State, local, or other monies—thus demonstrating that Fed-
eral investments for research in this field attract investments from
other sources.

% % % With the sound and successful experience that has been gained, the
need now is for substantially increased support to permit research and de-
velopment to go forward on a broader front. Curriculum updating and reor-
ganization and teacher retraining are needed in the social studies, humanities
and technical fields as well as in the sciences. Substantial research support
is required to mount programs of field testing and demonstration to dis-
weminate the results of basic research to local school systems. * * * to improve
the scientific talent of the Natiom, the total education quality gap must be
closed.

To close the education quality gap the Federal Government should move in
{he next decade to investing a minimum of $200 million annually on educational
research and development. This amount represents only about one percent of
present yearly expenditures for education at all levels—elementary, secondary
and collegiate. It would need to be supplemented by local, State, and institu-
tional funds, as well as grants from industry and philanthropic agencies, to
bring it to the 5-percent level—$1 billion annually—to offer hopes of the kinds
of educational breakthroughs that will make and keep the United States a
world leader in education—and, hence, in all flelds.

TEducational programs are frequently characterized as being from 25 to 40
years behind the life of their times. * * * Recent gdvances * * * have greatly
accelerated the rate of educational obsolescence and, consequently compounded
the contrasts between what the schools teach and what students need to know.

% * % Tegchers prepared, courses developed, and textbooks written this year
will be obsolete in 5 years unless provisions are made to keep them abreast of
new knowledge * * * The simple fact is that evolution in education is not ade-
quate to keep pace with the revolution in science. The need ig for scholars—
academic as well as pedagogical—to press forward the persistent task of bring-
ing and keeping educational programs and instructional services abreast of the
rapidly changing times. It is for this mission that Federal support for educa-
tional research and development is needed—in substantially greater amount,
for research, bolstered by adequate programs of demonstration and implemen-
tation, is the key to cloging the edueation quality gap. * * *

(pp. 1061-1063)

Research and pilot programs in counseling, guidance and training ;
also research on educational processes in general (Biemiller)

If science and technology are not to be allowed to run amuck, this fundamental
imbalance in our research effort must be corrected. 'We need research and pilot
programs to improve our counselling and guidance and training efforts and to
help high-school dropouts, older people and those who have never acquired
sufficient literacy to adjust to the new technology. We need more research on
educational processes in general at a time when education has become more
important to economic success than ever before.

(p. 958)

Under-expenditure on reseqrch to improve elementary and secondary
school educational programs (Stiles)
Despite sizeable appropriations for research and development in various fields,

the amount of Federal funds appropriated for research t¢ improve educational
programs in our elementary and secondary schools is woefully inade-

quate. ® K B
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Should the entire amount of $42 million of the National Science
Foundation budget allocated to the strengthening of science and
mathematics teaching, be added to the $11.5 million appropriated to
the Cooperative Research Program of the U.S. Office of Education,
and to other Federal funds available to support educational R. & D.,
“the total would still be less than one-half of 1 percent of annual
congressional appropriations for research.”

The amount of the Federal research budget allocated to discover and dem-
onstrate ways to improve clementary and sccondary schools is so small, in fact,
that it usually is ignored by those studying Federal expenditures for research.

It is hoped that the Select Committee on Government Research will call the
Nation’s attention to underexpenditures on educational reésearch.

(pp. 1059-1060)
. Uxnrversrries’ RESPONSIBILITIES

Abuses in universities inuse of Federal money (Kerr)

There have been some abuses of the use of Federal money at the
universities, due partially to the fact that universities often do not
have actual control of tﬁe funds of the Government-supported re-
search programs.

Funds are sometimes diverted from the project intended by the
granting agency to another not so intended.

Faculty members often exchange consultancies on each other’s proj-
ects and thereby accumulate a substantial income.

Abuses may be compounded by the fact that often faculty members
are on the panels that choose grant recipients.

Often unnecessary amounts of expensive equipment are purchased
with Federal money.

Some universities recruit personnel by promising income, addi-
tional to their salaries, from Federal grants.

In a small minority of situations self restraint has not been restraint enough;
as one result, greater external restraint will be imposed via increasingly spe-
cific agency controls in the large majority of situations. Universities will have
to exercise more stringent internal controls in a process of centralization of
authority, particularly through the audit process. I earnestly hope, however,
that ways can be found to preserve the flexibility that is so essential to creativity.
The price for administrative tidiness can be toc high,

(p. 1023)

Administration of large nonprofit laboratories by uniwersities (XKil-
lian)

In the future some way, other than by the universities, should be
found. to sponsor or administer the large nonprofit laboratories. These
are burdensome to the university, and are not a part of its academic pro-
gram. Considering the particular period we are in, the university
has been called on because it has special skills and climate and atmos-
phere that make research flourish, and the big laboratories have been
managed successfully.

* % * we need to give more thought down the road in the future as to how
future establishments of this sort are going to be handled in thig country without
always turning to the universities to do this kind of job.

* * * * L L] *
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w % % it might be well if we found another kind of sponsorship or adminis.tra-
tion. If we cannot, then I think the universities have no choice but to continue
to do it.

(pp. 766-767)

The effects of Government support of research on the personnel poli-
cies of universities (Killian)

The universities have the responsibility to keep their own house in
order and not to misuse nor misrepresent the aid received from the
Federal Government. Extreme practices of this sort are the excep-
tion, but the universities, not the Government, should take responsibil-
ity for eradicating them. DProblems of conflicts of interest on the
part of faculty members should be taken care of by the faculties.

(pp. 756-757)

Latent of universities’ participation in the national research effort
(Wilson)

The universities’ part in research and development activities is small
in terms of dollars while of the utmost importance in terms of the con-
tribution to our Nation’s future.

Of the $15 billion currently earmarked for Federal R. & D., only 7
percent is expended in colleges and universities. However, their con-
tribution should not be underestimated. While it is true that not more
than $1.5 billion of the 1963 expenditures is going into the search for
new knowledge (basic rescarch), “it is to this search that the univer-
sities’ efforts are and should be devoted.”

(p. 507)

Federal aid. to campus building (Kerr)

Federal aid furnished by the FHA for building residence halls,
student unions, and parking facilities for universities should be con-
tinued and expanded, as should the programs under the National De-
fense Education Act. Almost all colleges and universities in the coun-
try have benefited from ‘these programs.

(p. 1026)

Government support of universities (Feldmann)

When Government supports university research programs, primar,
responsibility for carrying out the research should be in the hands of
the university.

The most desirable form of Government assistance to universities is
provision of building funds so the university can use its own funds to
conduct and supervise research and those facilities.

(pp. 881, 885)

Institutions of higher education as national centers of education
(Levin)

* * * There are no State or national boundaries to knowledge and informa-
tion, and we at Brandeis, for instance, get students from all over the country
and from many parts of the world, and then they go back to where they came from
or wherever they wish to go.
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And so we are not just serving Waltham, Mass., by any means. We are serv-
ing the whole Nation. I think I would like to sce institutions of higher education
more and more become national centers of education rather than strictly loeal
ones.

(p. 599)

Proper basis for the charge of research salaries on federally financed
research (Scheps)

* ® % regearch salaries should be charged on the basis of effort expended to
research agreements and the charges reviewed at appropriate intervals to malke

certain that they are correct.
# % * these reviews should be conducted at the ends of normal academic terms,

rather than on rigid periods of the fiscal calendar, so that reports of efforts ex-
pended on research agreements may be made on normal institutional schedules.

(p. 920)

The proper spectrum of research in the universities (Bailey)

Basic research (meaning a search for new knowledge) has been the
traditional function of universities and should be so continued. ITow-
ever, there is also justification for engaging in applied R. & D. in order
to offer instructional programs of excellence in certain areas.

Ag we move along the research and development spectrum, we find the profes-
gions increasingly concerned with and active in applied research and development.
This must be true if they are to provide the proper cducation and training for
the future practitioners in these professions.

These applied activities not only serve as an essential function in the education
of undergraduate and graduate students; they provide a constant flow of new
and improved products and procedures for man’s benefit. And they do even
more ; they identify new problems and point the way to new approaches in basic

research,

(pp. 872, 873,874)

Responsibility of the university in the administration of research pro-
grams (Bailey)

There should be appropriate machinery for review of proposals to assure
that all support accepted is for work directly related to the university’s objectives
as an educational institution.

Second, the university should resist the temptation to expand research pro-
grams-—regardless of their inherent value—beyond the level where there is the
proper balance between teaching and research in the participating department.

Third, the university should be as careful in the fiscal management of grant
and contract funds as it is with its own appropriated funds or direct contribu-

tiopg, * * *

(pp. 875-876)

Uniwersity officials administering Federal research programs (Jones
of HEW)

There is a very considerable amount of detailed administrative worlk
for a university in preparing applications for grants,

[The universities] need more of them, because it would be tremendously ad-
vantageous to the institution, to the investigators and to the Government if

there was more attention to the administrative details of the presentation
on the part of the institution.

(pp. 556-558)
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H. AcapEMic FREEDOM AND INDEPENDENCE

Control over research vs. academic freedom (Foster)

There is a problem of maintaining balance between the responsibility
of the Federal agencies to see that Government money is wisely spent
by the universities, and the need of the universities to maintain their
freedom to pursue new ideas.

(p. T76)

Diversity of support for universities (Killian)

“In the most ideal of worlds,” there might be an important degree
of freedoms if all funds came from private sources. But in our kind
of society, it may well be that we gain from having a mixture of these
funds.

x % « But I also feel that we must be very certain that our private institu-
tions remain strong in the sense of having enough private funds to maintain
their independence, and to reject any kind of proposals coming either from the
private sector or the public sector that tend to encroach upon their independence.

There is no more freedom in selecting subjects for research under
Federal moneys or under private moneys. There 1s growing recog-
nition in this country that the universities need to bave unrestricted
funds, and there is a recognition in Government that this is important.

(pp. 768-769)

Effect of Federal research assistance to universities on private con-
trabutions (Killian)

There is no drying up yet of private sources of funds. The oppor-
tunity for private sources of funds to supplement what the Govern-
ment is doing is tremendous, and there is a growing recognition that
the diversity of private and public support is an important combina-
tion for maintaining this independence and balance of activity in our
universities and colleges. ‘

(p- 763)

Effect of Federal rescarch programs on academic freedom (Wilson)

There is the possibility that academic freedom may be abridged by
the increasing flow of Federal funds into university research projects.

% % * There is always this possibility. I think it has to be guarded against.
I think in terms of the past record, though, we can be very much reassured.
I have been associnted with both public and private institutions where funds
have come from a variety of sources, and my personal observation hasg been
that Federal funds carry as little interference and attempt at control and
restriction, and so on, as any source of funds that you may get from founda-
tions or from State legislatures, and so on and so forth.

The red tape of accounting for expenditures by universities receiving
funds, while necessary, should be kept at a reasonable minimum.

Although it does not involve the principle of academic freedom
in the traditional sense, there is a possibility that university recipients
of Federal research funds may feel a certain restraint in criticizing
the program.

(p. 512)
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Effect of Federal support of science on the independence of universi-
ties (Kirk)

Tt is charged that, at times, universities may lose their independence
because they have accepted such large Federal grants and contracts.

The issue in my experience is largely a strawman.

In the past 10 years I can reeall no instance when Federal agencies have used
this financial lever to try to influence educational policy at Columbia.

It is well recognized, as fully in Washington as in the academic
community, that the independence of our universities is a precious
national asset.

# % % T gee no evidenee that this independence is being—or is likely to be—
impaired, simply because our (GGovernment has recognized that it can enrich
and secure the Nation’s future if it helps the universities carry on work which
they want to do, which Government agencies are not well staffed to do, and
which the universities could not do if Government funds were unavailable. I

do not lose any sleep at night because ncarly half of my university’s gross
operating budget comes from IFederal research support.

(pp. 343-344, 352, 355-856, 857)

Effect of Government research contracts on oulside institutions
(Denney)

How is independence of mind in foreign policy research to be
protected? What are the conllicts of interest in research upon which
the Government can have some effect one way or another?

The impact of Government requirements is now of a size which
influences the whole Nation’s research effort. We rely on the outside
institutions for the experts the Government recruits, and tempt the
scholars with contracts. At the same time, the Government supports
programs and investments which the private institutions could not
otherwise undertake.

(pp. 185, 194)

Effects of Federal research aid on university autonomy (Kerr)

Because of Federal programs, universities have lost some control
over their own affairs. Because negotiations are carried on between
an individual and a Federal agency, the research funds obtained do not
enter the university’s normal budget review, even though this funding
does commit some of the university’s funds, influences the assignment
of space, determines distribution of teaching and research time, and
determines areas where the university grows fastest. All this sets up
an imbalance in the institution.

(p. 1022)

Federal control and influence onuniversities (Kerr)

Federal control of universities is not a problem, but Federal influence
is. For example, a university can seldom turn down an offer of a
project from a Federal agency, because, if it refuses, it is in danger
of losing the faculty member who negotiated the grant.

(p.1022)
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Preservation of traditional university freedom in research (Killian)

Individual researchers should not be overburdened by Government
requirements for accounting, reporting and recordkeeping. They are
usually not qualified to do this and it diverts them from creative work.
The time-tested environment of the university has been, and must
continue to be, protected. Government policing of funds should not
reduce the freedom to pursue research, nor damage the special environ-
ment created for education and research. “This special environment
is a national resource that needs vigilant protection.”

[The question was asked—How can we compromise the plea to
respect the university’s freedoms, and at the same time give the uni-
versity more money and also discharge Congress’ responsibility ?]

There is no easy answer to this question. However, there is very
little evidence of any real encroachment on academic freedom.

* ¥ % T am not one of those who is pessimistic about having the kind of admin-
istration and the kind of conditions governing Government funds that insures

their being spent in the public interest, but also protects the academic freedom
of the university. I think it can be done.

(pp- 754755, 767-768)

Wide range of support for university research (Heald)

It is important that universities continue to have some wider range
of choice in the sources of support, including private foundations, busi-
ness and industry, and State and local governments, as another guaran-
tee of their independence.

(p. 387)

I. ¥upuraL AceEnNcy-UNIvERSITY RELATIONSIIIPS

DBroader panels to evaluate research proposals (Kerr)

Panels which review research proposals should be made up of repre-
sentatives of related fields, not just representatives from the field under
review, to insure greater impartiality and judgment of a proposal in
relation to the rest of science.

(p- 1025)

Centralization of Government research support to universities (Kirk)

The Government should avoid having research to universities
channeled through too few agencies. Further centralization would
lead to a decline in the quality (if not the quantity) of work because
problems are too diverse to be filtered through a single granting
agency. Decentralization will lead to better technical decisions.

The present situation may at times appear to be confusing, but I think itisa
very productive contusion, and I think it is to be preferred.

(pp- 347, 353-354)

Istablishment of a national foundation for higher education (Kerr)

A national foundation for higher education might make grants in
areas where Federal support is needed, but which are not now covered
by the National Science Foundation. The new foundation might sup-
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port regional library resources with union catalogs made available
to other institutions of higher learning in the area.

(p. 1026)

Lvaluation of Federal rescarch administrators (McConnell)

In general we have found the specific programs directed by the var:

ious Federal departments and agencies to be “well thought out and well
”

managed.” So far as our experience is concerned the Government re-
search administrators are “able, dedicated men, well respected by their
peers.” '

(p. 863)

Need for uniformity in accounting procedures of different Govern-
ment agencies in contracts with universities (Xirk) :

Universities could devote more time and cnergy to research and
teaching if there were uniform accounting and reporting procedures
used by the different Government contracting agencies, instead of the
variety of procedures now used. ,

Contracting regulations relating to basic seientific research should be
more flexible than the regulations for other types of research.

(pp. 345, 358,861)

DLresent pattern of operation between universities and Federal agencies
(IZisenhower)

A valuable store of experience exists in the history of Federal-univer-
sity research relations.

The improvisations of World War II evolved into fairly uniform practices
which, with minor variations, have persisted. I urge your committee to take
account of the painstaking and detailed studies which have produced the present
relationship. * * * They are no longer a matter of improvisation ; they have been
carefully tested over the ycars and gradually modified in the light of experience.
There is much in the present pattern of operation that is good, and which should
not be discarded without persuasive reasons which are surely not evident to me.

(p. 994)

Problems in direct relations between Federal agencies and universities
tn sponsored research (Rose)

Such problems no doubt exist in the general situation, but they have
been minor at the University of Alabama.

* % % There has been little evidence of any desire on the part of agency
representatives to attempt to “tell” university personnel how. research should
be carried on. Administrative problems that arise in the conduct of research
generally are solved with little effort. In fact, agency representatives con-
sistently are people who know their Jobs and display a remarkable understanding
of problems confronting the university, both technical and administrative.

(pp. 790-791).
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Proximity of Federal research centers to universities (Kerr)

Federal research centers should be near to and identified with a uni-
versity. The university atmosphere 1s favorable to research, and the
centers will provide research opportunities to faculty and students.

(p. 1025)

Relationships between National Science Foundation and State depart-
ments of education in placing grants for research (Haworth)

[A member of the committee stated that he had received communica-
tions alleging the NSF did not consult with the State departments nor
take their wishes into consideration. Dr. Haworth asked the Deputy
Director of NSF to answer the question. ]

This probably is a complaint against the science education program
of NSF. NSF has

% * % had a working understanding with the Office of Education programs
where the science education programs from the Foundation come into meeting
with the science education programs that are funded from the Office of Tducation.
Generally speaking, we have tried to divide the point of contact by having the
Office of Education work through the State departments of education and we
have been working through the science departments of the universities, so that
I think it really has been a matter of coordination and division of labor.

(p- 53)

The role of the National Science Foundation (Wiesner)

The National Science Foundation is moving to fulfill such a role for Federal
policies in many important areas of science and education that diverge from the
primary interests of mission-oriented agencies and to serve thereby as a special
guardian within the Government of the health of American science. In this
effort, the NSI must assume a greater role in the support of fundamental re-
search focused on national needs.

* # % In its fiscal 1964 budget request, NSF sought to meet these important
needs and thereby rationalize somewhat the current pattern of multiple support.
Cuts in the NSF request are jeopardizing this important objective. Surely one
should recognize * * * the importance of overcowming the differences of perspec-
tive * * % that characterize the congressional and executive approaches to
Government-wide science programs.

The Science Foundation has been an extremely important element in the con-
tinued development of our research programs in the Nation, but in my opinion it
has never been adequately supported when one puts it up against the other
Governmental agencies that have been supporting science. It has been much
easier to get money for the mission-oriented activities and to carry a fair element
of basic research along with that than it has been to support basic research or the
educational activities related to them in the Science Foundation,

(pp. 264-265, 268-269)

Varying policies and procedures of Government agencies supporting
research projects in universities (Steimke)

Universities performing Government-supported research are discon-
certed by the many different policies and procedures in the various
Government agencies.

* * % Researchers are frequently encouraged to submit proposals for the per-
formance of a piece of research to several different agencies on the theory that in
this way the proposal has a better chance of coming to the attention of someone
who feels it is appropriate for his agency to fund the work. Because of differ-
ences in allowable overhead charges by the different agenecies, this results in an
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offer to do the work for one agency at a total cost which is different from that
proposed to another agency. It is difficult for us to understand why such varia-
tions exist.

(p. 616)

J. CoNTiNUIrY IN FEDERAL GOVERNMENT-UNIVERSITY RELATIONSHIDS

Continuity o;: swpﬁoﬁ o universities where basic research is being
undertaken (Eisenhower) :

* * * Bagic rescarch—the kind which universities do best—is a continuous
undertaking. This fact is recognized by spongoring agencies which, year after
year, have extended support to scientists in whose abilities they have confidence.
Yet grants must be renewed frequently, often annually, and funding is, of
course, dependent on annual congressional appropriations, * * #

Delays in processing-grant renewal applications, or failure by the
Congress to provide the necessary funds by a certain date, frequently
frustrate the intentions of sponsoring agencies to provide long-range
support to projects.

When these situations arise the universities are faced with hard decisions;
they may cut off expenditures and dismiss supporting staffs, * * * or they may
advance the funds necessary to carry on the work in the hope that eventually
they will be reimbursed.

In all probability, universities have chosen the second alternative—
that of advancing funds, with perhaps no more serious loss financially
than the lost interest on the advanced funds. IHowever, the uncer-
tainty does have adverse effects on the research program and the insti-
tutions where they are being conducted. :

I strongly urge that Congress attempt to find a means of correcting this
situation so far as it is possible to do so. The objective should be continuity of
support when such support is justified. To this should be added 8 mechanism
for providing adequate advance notice if termination 1s contemplated so that
the investigator and the institution esn make necessary adjustments in their
plans.

(pp. 995-996)

Kffect on the university of termination of Federal research aid
(Steimke)

Established research programs can be, and frequen'tg are, termi-
nated, leaving a group of people to be supported from Georgia Tech
funds until they can obtain Federal funds for another project.

* % * A sizable research organization such as ours develops competénce in
certain areas by assembling groups of qualified people and by providing them
with the facilities and space which they need. Such teams of competent people
work closely with scientific persons in the sponsoring agencies, Sometimes‘a
program is supported by a Federal agency because some single individual in -
that agency is interested in the program. * * * If that individual leaves the
agency, his interest in the program may not be picked up by some other person.
In such an instance, it may be difficult for -the institution to secure funds to
carry on the work, This may mean that much of what has aiready been done
will have been lost.

(p. 615)
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Effects of Government policy changes on university research per-
sonnel (Steimke)

Sometimes changes in policy affect university personnel adversely. A case in
point is the recent decision, by the National Science TFoundation Board, limiting
to 2 months the time that a faculty member can be engaged during the summer
on an NST project. Only in the most unusual circumstances will more than 2
months employment during the summer be authorized. Many faculty members
find it necessary to work the entire summer in order to meet their financial
obligations. This action by NST will encourage qualified researchers who should
be engaged in research to seek summer employment of a different type.

(p.616)

Federal research grants to universities must be maintained at least at
present levels (Hutchisson)

To assist the universities in training the number of scientific per-
sonnel which the Nation needs for teaching, for industry, and for the
Government,

the Federal Government must provide help with research grants to universities,
at least at the present scale, but probably an increasing one as the numbers to be
trained increase.

(p. 1019)

Maintenance of continuity in Federal research projects in the univer-
sities (Steimke)

There is o need for better assurance that worthy programs will be sustained.
This ealls for a careful evaluation of programs before they are initiated and an
establishment of priorities within the gponsoring agencies to assure that the ef-
fort is being placed where the need is greatest. Georgia Tech is doing an appre-
ciable amount of research for * * * the Department of Defense in areas in which
we have competence beyond that which could be found anywhere else. This
research is performed under contract. Generally, the contract period is 1 year.
1t is continually necessary that research personnel in these groups seek sources
of funds for continuing their programs. This is a time-consuming and costly
procedure. It usually takes many months to locate appropriate Government per-
sonnel and arrange for funding to accomplish even fhe most critical short-term
program required to evaluate the plausibility of a novel idea which has arisen
as a byproduct of a piece of contract research. There is need for improved
flexibility in funding for defense-oriented research.

% % * much calendar time and the talents of scientific managers and researchers
can be conserved if funds could be provided to a competent research team each
year, based on a percentage of that team’s previous annual income or expenditure
from contracts for Department of Defense research. * * * it would seem to be in
the best national interest to permit them to pursue military-oriented programs of
their choice. Preccdent for this philosophy and procedure is contained in the
institutional grant support authorized for and partly implemented by the Na-
tional Institutes of ITealth. * * *

(pp. 615-616)

K. InsTrrUTIONAL GRANTS VS, PROJECT GRANTS

The block or institutional grant to the university vs. the project grant
(Flanagan)

The institutional grant program may be a more beneficial form
of assistance to the universities than the project grant.

There certainly is a place for helping the individual researcher [through
project grant] * * * to help the person in an institution which is not itself
sufficiently strong to get a block of funds but who has a good idea and needs
some help.
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On the other hand, I entirely agree that the big progress in educational re-
search in the next decade or decades is going to come through the larger pro-
grams, that is, the little project only very occasionally really moves us very'
far ahead. One needs a substantial effort over a period of years to really get
solutions to problems and get them into educational practice, * * *

(pp. 932, 934)

Broader research programs for educational instétutions (Rose)

Lducational institutions should be given broader responsibilities
and broader research programs in order to produce better research.
The present practice of awarding grants to an individual on the basis
of a proposal submitted is inadequate. The capabilities of univer-
sities and colleges should be used more often for broad research
programs.

(p. 792)

The categorical grant versus the institutional grant (Eisenhower)

* % % One may argue strongly on either side of the issue, but I believe it would
be a serious mistake at this time to shift radically from categorical grants to
institutional grants. Such a shift would entail difficul administrative problems
for both the Government and for the universities, * * *

More experimentation with the two methods, as initiated by NIIT
and NSF, and close observation of their results might suggest a proper
balance between project and institutional grants methods. ’

* % * Although I oppose supplanting project grants with general assistance, I
by no means oppose supplementing project grants with institutional grants.
I #* * * gee real merit in general Federal assistance to colleges and universities
for programs and, particularly, for academic facilities, * * * it ig definitely in
the national interest for the Federal Government to give substantial financial
support to American higher education in general, * * *

A program of general support, as suggested above, would require
careful thinking, and o

to be most effective should involve the Stateg significantly and require them to
increase their allocations to higher education.

(p. 995)

Combination of institutional grant system and Umited-term project
system of distributing Federal research funds to wuniversities.
(Fawecett)

‘We believe that the interests of the country require support of basic research
through an institutional-grant system as well ag through continuance of the
lmited-term project system. Iixcessive reliance on the project system involves
the difficulties and expense of attempting to manage thousands of individual
projects through central staffs, review panels, and the like. More importantly,
it involves the centralization of the function of judgment of what is and what
is not likely to constitute an important and fruitful line of research. The whole
higtory of rescarch shows that it is unsound to place in the hands of any group
* # % the all-important responsibility of deciding what individuals, what projects,
what institutions, should be selected to carry on virtually all of our research
effort. * = =

There is an urgent nced for attention to the largely missing component of our
research effort: A program designed to strengthen institutional competence in
research in a wide variety of institutions., * * ®

‘We believe that a provision for a program involving both broad institutional
support combined with a continuance—for some time to come at least—of indi-
vidual support, would be in the best intercsts of the country, '
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The Association of State Universities and Land-Grant Colleges sup-
ports the general-grants and the cooperative-fellowship programs of
the National Science Foundation and the National Institutes of
Health, and other programs of the NSTF and of the National Aero-

nautics and Space Administration which give the universities a greater
degres of authority than they had in the past.

(pp. 999-1000)

Contrast between broad grants to land-grant universities and specific,
categorical grants and contracts from other sources (Eisenhower)

The partnership in the conduct of research between the land-grant
colleges and universities and the Federal Government has been long,
fruitful, “eminently satisfactory,” notably lacking in fiscal abuses,
and of indisputable benefit to the Nation. The imposing partnership
of today began early in World War 1L, grew to larger proportions
during the Korean emergency, continued to develop since then, and
may now, I think be considered a permanent policy of the Federal Government
and of the universities.

One major change has occurred in the relationship. Whereas an-
nual Federal grants to land-grant colleges and universities have con-
sistently and continuously been broad in nature for the promotion of
agriculture and the mechanical arts, with broad discretion left in the
hands of the universities as to the best methods of implementing the
general program, all other contract research presently sponsored by
NIH, NSF, AEC, DOD, and other agencies, is specific and cate-
gorical in nature. Grants or contracts spell out the administration
of thousands of current specific research problems. This change in
the sponsored research mechanism has brought attendant problems for
the agencies and the universities.

(p. 994)

Desirability of “block” grants to universities (Killian)

The Government should use more “institutional or block” grants to
give universities more flexibility in handling the research programs.

(p- 754)

Graduate fellowship program. (Kerr)

Graduate fellowship programs should be expanded as there are
capable graduate students to {ill them.

These could be widely distributed throughout the country, to avoid
tying them to a few universities.

The Federal Government should copy the practice of the Rockefeller
and Wilson Foundations in making an institutional grant to cover
part of an institution’s expenses for these fellowship students.

(p. 1026)
The institutiondl grant as ¢ means of Federal support of research
(McConnell)

The research and graduate-education support programs of the
Federal Government may be divided into two segments, although
these overlap and interlock: (1) those oriented toward direct assist-
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ance of faculty research with support and training of graduate stu-
dents as a byproduct; and (2) Tellowship and other direct student-
support programs with research a normal and expected part but not
the immediate primary objective of the aid.

Allotments to institutions to date have been on an individual basis—

either faculty member or oraduate student—without real recognition
or development of the institution’s overall need and responsibility.

I would urge an increased consideration and implementation of support
through institutional grants—with proper safeguards for maintaining quality—
analogous to the Hatch Act approach. * * *

% * * * L * *

There are additional arguments for the institutional-grant concept. A na-
tional concern exists that the big grow bigger at the expense of the small who
grow smaller and that the conters of research become more and more
concentrated.

Dr. Paul M. Gross, chairman of the Board for the American Association for
the Advancement of Science, recently expressed * * * thig concern and recom-
mended expansion of institutional grants in order to develop many centers of
excellence having better geographical utility and effect. We subscribe to his
position on this issue. :

The institutional grant, in contrast to the mission-oriented agency

grant, appears to promise more freedom of direction for university-
conducted research, as well as greater stability for continuing research
projects. :

# % % T ghould point out that there are researchers who have turned their
backs on large-scale Federal support for their projects even though it meant a
considerable delay in the attainment of their goals. The reason is * * * what
has happened to some research projects supported by mission-oriented agencies
which have suddenly changed orientation. * * * Similarly there are many
fnstitutions which refrain from hiring additional faculty and staff for research
simply because they do not wigh to be in a position of letting these people go or
of having to support unneeded * * * faculty from their own funds. * * % The
recent hold-the-line action of the Congress in regard to the National Science
Toundation budget wilt probably produce a noticeable retrenchment in the con-
duct of research by faculty.

In summary the justifications for the institutional grants concept are:

(1) The provigion for more institutions to improve their quality and seek to
achicve excellence.

(2) Respongible freedom for each university for the direction of its research
and for the improvement and development of instructional capabilities in keep-
ing with its academic objectives.

(8) The opportunity for the development of a university’s various programs
with continuity and without fear of withdrawal of support for causes other than
nonproductivity and incompetence.

(pp. 861-863, 867-868)

T'he project system of awarding Federal research funds (Kerr)

Federal grants to universities should continue to be awarded pri-
marily on the basis of projects, rather than on an institutional basis.
In the future, with expanding Federal rescarch budgets, this should
result in spreading out project grants to more institutions, rather than
having them largely confined to a few as in the present case.

Institutional grants should be assigned as some percentage of proj-
ect grants, these latter to be assigned on merit.

It is suggested that 75 percent of funds to universities go for project
grants, 25 percent for free institutional grants. The latter would give
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flexibility in using money for new, small projects, support of young
faculty, and for neglected fields.

(p. 1025)

Provision for “general purpose grants” (Berson)

I would also urge that the Congress provide general-purpose grants to the
institutions in which Federal agencies are supporting research projects and pro-
grams.

The recent development of “general research support awards” by
the National Institutes of Tlealth and “institutional grants” by the
National Science Foundation has been “extremely sound and helpful.”

It a significant portion of the funds for the support of research—say 30 per-
cent—were made available as institutional grants clearly intended for the sup-
port of the institution, it would be less necessary for Federal agencies and
institations to attempt the impossible task of drawing sharp lines between what
is “research” and what is education, service or administration, when they are
all closely rclated and mutually supporting. It would also diminish the danger
that large research projects and programs would produce a poor balance within
the institution. And I believe that, in many instances, further strengthening of
the research program would be a direct result. More importantly, the institu-
tion’s ability to strengthen those portions of its total program most appropriate
At a given time would help insure the soundness of the institution and its ability
to make future contributions to the national research program,

(pp- 798, 803-804)

Unrestrioted funds for universities (Calkins)

Universities need adequate unrestricted funds to plan effective re-
search programs and to give their programs more flexibility and con-
tinuity. “Program financing” should be emphasized to counterbalance
“project financing.”

(p. 913)

T'he unrestricted institutional grant (Bailey)

* * * This type grant is highly effective in certain areag of major im-
portance in our long-range objectives: providing opportunity for “seed” re-
search, especially by promising young workers; supporting basic research and
training of undergraduate and graduate students who participate in the re-
search work. We feel strongly that this type program should be expanded
considerably. It should not, however, entirely replace the competitive-grant
program.

(p. 875)
I.. Inpirecr Costs or FepERATLY SUPPORTED Rusearcm

Adequacy of reimbursable costs on Federal contracts (Levin)

[In response to a question concerning the adequacy of the 20-per-
cent limitation with respect to Federal contraets, and whether the uni-
versity lost money because of this limitation, the reply was—]

We certainly do lose money. Let me say to you very quickly that it is not
only this differentiation in overhead but the university loses money if you want
to call it that by establishing a research program, because when you estab-

lish a rescarch program such as the one I deseribed for you in biochemistry this
costs the university a great deal of money. We pay all the salaries or prac-
tically all the salaries of these beople. We get very little of this from the
Federal Government. You have to maintain buildings. You have to provide
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a great many things which cost a lot of money, which are not included or in-
cludable in any calculation of overhead.

. And so we lose not only on the differentiation in overhead between thiat which
is allowed and that which is true overhead, but also on these others.

But I don’t like to use the term “lose money,” because it is part of the obli-
gation of a university to support research, and we agree to this, and we want
to share in these programs.

We would like to have a little more help from the Federal Government in
this total sort of overall support, because what onc has to be very careful
of is that if one is worrying only about science and expanding science, this
can take away from all the other fields of the institution, and get a very un-
balanced and uneven institution.

(pp. 601-602)

Allowance for indirect costs in Government contracts with universities
(Kirk)

There is need for uniformity in the Government in determining in-
direct cost allowance rates to cnable the universities to administer
funds more effectively. There should be a greater centralization
within Government of decisions that control the treatment of our in-
direct costs. Universities now have to deal with hundreds of projects
funded under separate programs by many different agencies, operat-
ing under different rules and negotiating procedures, and having dif-
ferent methods of determining indirect costs. This makes manage-
ment difficult.

(p. 348, 354)

Allowances for indirect costs in grants by the foundations to univer-
sities (Kirk)

The foundations, which grant money to universities and other
agencies to pursue research, are unwilling to make substantial arrange-
ments for reimbursement of indirect costs incurred by the recipien
organization. .

(p. 346)

Federal provision of space and equipment (Ilerr)

Federal agencies should provide space and equipment for their post-
doctoral fellows and research career professors and for their contracts
and most grants without the requirement of matching funds.

Space and equipment are both difficult for the university to acquire
because neither their endowments nor State-support funds are ade-
quate, nor are they entirely appropriate for the purpose.

(p. 1026)

Full reimbursement to universitics for indirect costs of Federally
financed researcl (Scheps)

# % % ipdirect costs—the costs for normal administrative and academic serv-
ices and materials—should be reimbursed in full to the institutions on a basis
as fairly determined by the Government and the institutions jointly. * * * it
is impossible for the Government, in fairness, to try to separate the indirect
from the dircct costs of the research, leaving the institutions to grapple with
these and other costs assumed to be educational in nature. The costs of re-
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search to the institutions are true costs and the university should be reimbursed
for them * * * bhecause these are nccessary to university operation and the
universities could not operate without these services.

(pp. 918-919)

Indirect cost allowance (Killian)

A way has to be found to cover all indirect costs or the university
will be seriously damaged.

(pp. 760-761)

Indirect cost allowance (Staats)

It is questionable whether there should be uniform percentage al-
lowed to universities for indirect costs. If uniform, some get more
than actual overhead costs, others get less. )

If the established percentage is uniform, there should be special pro-
vision allowed where a hardship is worked. o

Congress should view this problem as a general legislative problem,
not as an appropriations program—‘by—program matter.

We believe that where it is desirable for the Government to pay the entire cost
of research done at a university, it should pay for all allowable indirect as well
as direct costs. Congressional action to place a 20-percent ceiling on the payment
of indirect costs may create a hardship for the univergities that is contrary to the
national interest. A thorough study by this committee of the effects of Federal

support on the universities could make an important contribution to better under-
standing of the facts and policy issues involved.

{pp. 569, 590-591)

Payment of costs of Federal research by universities (Berkner)

One of the most troublesome problems of Government-sponsored
research at present is the current limit of 20 to 25 percent on indirect
costs recovery imposed on academic and nonprofit research institu-
tions by most Federal agencies. Similar limits are not imposed on
contract research. Such unrealistic restrictions decimate the univer-
sities’ own resources and divert the research capabilities of scientists
to activities that can more efficiently be done by others. In particular,
the small moneys available should be used as “seed” money to de-
velop “long-shot” ideas at a stage where a granting agency would
have difficulty justifying a project, or to develop new scientific per-
sonnel. Moreover, with a restriction on overhead costs, an institution
seeks ways to save administrative expense, whereas supervisory ex-
penditures are really needed to insure sound administration of public
funds.

Congress would insure more return for its investment if it allowed
up to 35 percent overhead expense against direct costs under research
grants. This would:

(a) Release seed money for new research projects from funds now
used by institutions on reimbursed overhead ; '

(b) Encourage institutional support for newly emerging scientists
who are desperately needed ;

(¢) Encourage better internal administration of public funds; and

(d) Permit more freedom of action and an increase in productivity
by the scientist.

(pp- 433-434)
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Payment of overhead costs in connection with Government-sponsored
research (Dickey)

. The question of how to deal fairly with overhead cost to institutions
is still certainly not wisely settled. Dartmouth has not made money
on Government-sponsored research, and we do not believe that we have
even covered its full cost to us. It might be worthwhile to investigate
having an upper limit on the amount paid by the Government to any
single institution for certain types of overhead cost. Up to now the
arguments about overhead have not taken sufficient account of the real
needs of the strongest research centers and of hundreds of other insti-
tutions striving to establish themselves as strong centers.

(pp. 1076-1077)

Becovery by the university of the full cost of Federal research (Rose)

The sponsors of research should pay to the university the full costs,
direct and indirect, for the research which they are financing. Cost-
sharing in the long run would defeat the major objectives of Federal
research and definitely is not in the national interest.

Educational institutions in which Federal research is carried out
“cannot remain strong if they are progressively forced to divert their
already inadequate funds.” :

(p.791)

Reimbursemeni to universities for indirect costs relating to Federolly
financed research projects (Kirk)

Universities must be reimbursed for research supported by Federal
funds, on a full-cost basis for indirect costs. Reimbursement for
direct costs is simply a matter of bookkeeping. If a deficit is incurred
in carrying out Federal research contracts, universities will have to
cut back research. Universities could not derive any Eroﬁt from
research operations nor can they undertake much research involving
actual out-of-pocket loss.

Partial reimbursement for indirect costs is impossible because uni-
versities simply do not have at their disposal any considerable amount
of free funds which they could use for matching purposes.

(pp. 344347, 352-353, 858-360)

Relotions detween Government and higher education (Furnas)

The lack of a generally acccpted, clear understanding of the interrelations
between research and higher education has led to some muddy thinking and
perhaps some unwise legislation.

There is an erroneous idea that Government should buy research
from universities at a low price and give only little support to the
concomitant educational process.

Because of current restrictive legislation, sufficient overhead on
Tederal grants to universities is insufficient to cover indirect costs.
This is very harmful and dangerous to these institutions,

Only a few wealthier universities can carry out the amount and kind
of research necessary to advanced education in science and engineer-
ing. Result—*“the strong get stronger and the weak get weaker * * *7,
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which is exactly the opposite effect to that which the Congress desires
to achieve.

ITowever, even the richest institutions will not be able to continue to
be inadequately reimbursed for indirect costs, nor are they in a finan-
cial position to carry out the necessary large and expensive research
programs unless the major financial burden is carried by the Govern-
ment or other outside sources.

(pp. 1007-1008, 1009)

Responsibility for payment of indirect costs involved in Government-
financed research programs in universities (Steimke)

This problem revolves largely about the procedure and system of
assessing what percentages of indirect costs for overhead are made
allowable under Federal contracts and grants.

Under contracting agencies

Research performed under centract carries a charge to the sponsor for in-
direet costs based on a percentage of those personal services charged directly
to the contract. Qur current fixed negotiated rate is 65 percent. TFor last year
the Army Audit Agency verified our actual indirect costs for research to be
about 80 percent. Overhead rates are not a measure of efficiency of operation.
They are affected by several factors, most significant of which is the manner of
distributing direct and indircct charges. * * * We sometimes find * * * that
the persons with whom we are dealing in some of the IFederal agencies consider
a high overhead rate to be indicative of high total costs, of inefficiency of opera-
tion, or even as an attempt to make a profit on the research.

Under granting agencies

Certain Federal granting agencies * * * have statutory or other limitations
on the amount of reimbursement for indirect cost which they are permitted
to pay. At present, either 20 or 25 percent (depending on the agency) of the
total cost for direct charges may bu paid under such grants provided the indirect
costs are actually equal to those percentages or exceed them. At Georgia Tech
we have found that we actually receive only about half of our real indirect
cost of performing research under such grants. This means that we must use
institutional funds to make up the difference, and this in furn means that the
amount of research we can perform for the Federal Government is dependent
upon how much institutional research support we can afford, * * *

* % * gne result of low allowable percentages for overhead will be to cause
the universities to revise their methods of charging so that more of the appro-
priate charges are made directly to projects. In the long run the net effect to
the Government will be an increase in the cost of research rather than a decrease
because of the resulting greater complexity of record keeping. * * *

(pp. 614-615)

Sharing of direct and indirect costs between the universitics and the
Federal Government (Iisenhower)

I believe strongly that the Government should pay the full costs, both direct
and indirect, of research programs it establishes in universities. The universities
should not be required to supplement Government funds with their own scarce
resources in order to maintain a governmentally sponsored research program.
sn the other hand, universities should receive no financial profit through the
Yovernment research they conduct, of this the Government should have positive
assurance,

Such a balance can be achieved only if the sponsoring agency
assumes all direct costs, and if indirect costs are determined by a
standard formula applicable to each individual participating institu-
tion. Budget Circular A-21, while not the perfect document for de-
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termining indirect costs properly attributable to Government research,
has the attribute of applying equally to all institutions.

* % % Thig element of equal treatment is lost when the Government establishes
indirect costs as a fixed percentage of dircet costs. In many cases this fixed per-
centage necessitates subsidization by the university of governmentally sponsored
research projects. In others, institutions may reccive more than their actual
overhead costs. I urge, therefore, that the Congress require all agencies sponsor-
ing university research to adopt Circular A-21 as the basis for determining in-
direect costs.

Uniformity in the determination of costs, both direct and indirect, does not
imply that the Government should consolidate all the funds which it appro-
priates for university research in the hands of a single Federal agency. Indeed,
this would be a grievous mistake, * * *

The diversity of needs, interests, and objectives of various agencies
demonstrates the inoperability of having the many specific arcas of
research supported intelligently by a single agency. Not even the
National Science Foundation, embracing as it does a broad spectrum
of scientific interests, could conceivably be expanded to encompass
all of the research currently sponsored by all other Government

agencies.
(pp. 994-995)

Uniform Wmitations on indirect costs for grants ond contracts
(Scheps)

* % % Jimitations on indirect costs Imposed by the Federal Government under
Federal grants are placing unfair burdens on the colleges and universities. * *

# w ok if Jimitations are necessary * * * they should be calculated as percent-
ages of the salaries and wages of research programs and thus in the same man-
ner as indircct costs are determined on Government contracts. Such determing-
tions would climinate the kinds of migsunderstandings that arigse when an agency
attempts to adjust the direct cost base for determining the indirect cost allow-

ance.
® % % % The indirect costy of a university are incurred in the management,

maintenance of buildings and equipment, heat and light, maintenance of libraries,
and so on. The sum of these costs must be compared to a basc to calculate a
proper indirect cost reimbursement. We believe that the salaries and wages base
reflects more equitably the univergities’ obligations.

(pp. 919-920)

Uniformity in cost reimbursement to wuniversities for federally
financed research (Scheps)

# % x the time * * * must come when the Government and the univergitics
reach a common understanding on the entire question of cost reimbursement.
‘We believe that the Bureau of the Budget Circular A-21, a document evolved
over a number of years of experience with cost reimbursement problems, should
be accepted by sll agencies of the Government for the determination of costs
of rescarch supported by contracts or grants,

(pp. 919, 921-922)

M. DistrizurioN oF Feperar Rrsearcr Funps Amone UNIVERSITIES,
DEFENSE OF

Determination of policy of Federal support to medium sézed and small
educational institutions (Waterman) ’

A criticism frequently heard is that Federal support goes in in-
creasing amounts to the large universities, and that more public funds
should go to medium sized and small institutions.
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The following factors must be taken into account in deciding upon
a policy of broadening the base of Federal support .thrgugh increased
Federal support to medium sized and small institutions.

(&) * * * there are a large number of small institutions which do not wish
to encourage graduate work or research, but which concentrate their attention
upon undergraduate teaching. Surely this is a matter of their own decision.

(b) Furthermore, it is highly questionable, in my opinion, whether the 1,000
institutions that do not now provide a bachelor’s degree in science and engi-
neering should at this stage be considered for research support; their immedi_ate
problem is the extension of their teaching to include science and engineering.

(c¢) * * * The support of high-quality work is the major consideration.
+ £ * My view, therefore, is that the policy adopted by the Natlonal Bcience
Foundation is the proper one, namely, to provide for the needs of the highest
quality research and the most competent investigators wherever they may be
found. As one approaches the limit of available funds, one then has to
choose from among a large number of projects, approximately equal in merit
and quality, coming from large and small institutions, from all sections of the
country and from experienced and youthful scientists. Under these circum-
stances, with similar quality, one can furnish preferred support to young inves-
tigators, to small institutions, and to improving geographic distribution.

If smaller institutions wish te get into the field, the Government
should consider institutional support which would enable them to
strengthen their science, “and not attempt to put research money into
inexperienced hands.”

Under the policy I have outlined, a broadening of the base of support can
be accomplished automatically by providing more total funds.

(pp. 813-814, 821)

Distribution of research funds among universities (DuBridge)

Charges that distribution of research funds are made in unfair
fashion, and that the rich universities get richer as a result, are not
in accord with the facts. No school gets rich doing research, and the
research must be done by those schools which have built up the neces-
sary staffs and facilities to carry on research and graduate studies.
Funds are allocated in very close proportion to the graduate student
population of a State, and this is closely proportional to total popula-
tion, according to an analysis made by the National Science Founda-
tion. Obviously, you cannot place a $5 million cyclotron at a small
college which has only a couple of physicists on its staff. You can
give the two physicists a few thousand dollars for their research, but
1zlu‘ge expenditures must go to places that have staff and facilities for
them.

(pp. 306, 310-311)

N. DistrisuTion oF FEDERAL REsEarcH Funps AMong UNIVERSITIES,
Prorosars ror WIDER
Concentration and distribution of Federal funds for research (Wilson)

_ There is concern about the heavy concentration of research funds
in a few institutions and a few geographic areas, and a more broadly
based distribution is advocated.
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Institutions

® * % In 1962, 38 percent of all research sponsored by the Federal Government
on university campuses was concentrated in 10 institutions . . . this concen-
tration seems to me to have been inevitable. The Nation had many goals and
commitments to be achieved quickly. Agencies responsible for reaching these
goals had no choice but to turn to the institutions which had already demon-
strated their competence. * * * The 10 institutions where 38 percent of the
research activity was concentrated in 1962 were 25 years ago producing 42
percent of all the Ph. D. degrees awarded in the fields of mathematics, physics,
and chemistry.

Geographic Areas

* % % In 1962 there were over 100 universities in this country conducting re-
search for the Government at a rate of more than $1 million each annually.
Of the top 100, 27 are in the Northeast, 29 in the Southeast, * * * 24 in the
Midwest, 8 in the Southwest, 4 in the Mountain States and 8 on ‘the west coast.
That a broadening of the base is taking place is indicated by the fact that the
proportion of Ph. D. degrees produced by the 10 institutions mentioned above
hag dropped from 42 to 31 percent. I doubt whether it could have been forecast
prior to the war that in this short span of time 100 universities could be so
strengthened as to be capable of launching, manning, and carrying through re-
search programs of this magnitude. Their ability to do so has led to a concomi-
tant ability to train young scholars.

Degree of balance

I am not suggesting that we have rcached an ideal balance in this conutry ;
what I am suggesting is that * #* * our quite legitimate concerns over imbalance
should not obscure the substantial progress already made. The committee will
doubtless wish to consider many of the programs now in ‘existence or in the
planning stage which are designed to bring even greater strength to institutions
now at the threshold of high competence, * * *

The various traineeship, fellowship, general research support, in-
stitutional grants, science development, and other programs already
launched or contemplated by various agencies, “all scem to me efforts
to achieve more balanced strength in all regions of our Nation.”

From time to time it is suggested that the quickest way to achieve this bal-
ance is simply to redistribute existing funds. * * * We have never in thig
Nation * * * accepted the concept of weakening the strong in order to strengthen
the weak. I hope we never ghall, * * *

(pp. 509-510)

Distribution of Federal research funds among the universities (Kirk)

The question is—should such funds be distributed more widely than
they are at present ? ] i )

The Federal research program is not really an “aid-to-education”
program, but is rather an investment in our Nation’s scientific future.

If this is the case, then there need be no apology for concentration of support
for research in thosc institutions, public and private, where the quantity and
quality of scholarly manpower is such as to give the greatest promise of pro-
ductivity.

The present concentration of support has been necessary at a time
when the urgency for progress is so great. When the existing “centers
of excellence” have been sufficiently implemented, new centers can be
developed.

(pp. 348-349, 354-355)
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Distribution of Government R&D (Kistiakowsky)

An attempt to spread the Government’s research activities more
evenly among the majority of our 2,000 colleges and universities would
Jead to a “total collapse of scientific effort.” To take care of shorter
range neceds and yet to prepare for longer range future it is essential
to maintain the strength of the universities which are presently strong
and at the same time to increase the number of strong institutions by
a highly selective process. The cutting of funds for the National
Science Foundation for fiscal 1964 by the House Appropriations
Committee will stop an NSF program to help strengthen a few se-
lected institutions which are genuinely ready to become strong and
need only financial help to achieve it, and then to give them con-
tinued support.

(p. 611)

Imbalance in distribution of research support to educational institu-
tions (Aderhold)

There are several unfavorable consequences of the policy of concen-
trating research support to those institutions which already have
strong research programs and outstanding scientists:

(a) * * % g few strong, wealthy institutions have become stronger, wealthier,
and larger in terms of funds and human resources.

(b) Developing programs attract other programs and funds, and other faculty
and research men are drawn in from weaker and poorer institutions. In turn,
better qualified graduate students are attracted.

(e¢) * * * economic growth and development slows in those areas not favored
by Federal funds and speeds up in those areas which have been favored.

(d) * * * research and educational opportunities, already unequal in various
parts of the country, are diminished because of the flow of Federal funds to a
few institutions.

A careful appraisal of the effects of Federal research and develop-
ment on the total educational and research needs of our country should
be made. There should be a reexamination of the policy in certain
Government agencies of offering grants on a geographic and State

Easis, and consideration of the application of this policy on a broader
asis.

(pp. 904-905, 908)

Imbalance in support of higher education (Harris)

* * * are our programs of bagic research and our programs of support of uni-
versity and graduate education compatible with the long-term nceds of the

country?

At present these research programs are given to the institutions
with greatest competence. “Unequivocal educational support” should
be used to strengthen other institutions to help distribute national edu-
cation and excellence.

(pp. 829, 833)

Laclk of design in the development of national research program in
the universities (Kerr)

The “Federal grant” university has developed in the past 20 years
more by force of circumstances than by conscious design. It may be
helpful to survey the current situation briefly as a preliminary to
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making some suggestions about the future relationships of the Gov-
ernment and universities,

For about 20 years, Congress has been deciding in which general
areas the Federal-university partnership should be developed. Deci-
sions have not been made on the basis of thorough study of national
priorities, but rather in pragmatic response to felt needs—atomic
energy, national defense, health, and space, for example. Congress
reacted quickly to each of these realities by authorizing programs of
research.

As Congress authorized research, Federal research money went to
institutions not “on the basis of any general review of institutional
capacity or potential capacity” but on the basis of location of individ-
ual scientists who could do the job at hand., Most of these scientists
were concentrated in a few institutions.

As the process has gone along, universities, accepting research cen-
ters and projects as proposed by faculty members and Government
agencies, have made day-to-day piecemeal adjustments. They have
reacted to situations, not made a studied response and as a result have
been “profoundly affected.”

Federal research money has been heavily concentrated in relatively
few institutions. In one recent year 6 universities received 57 per-
cent of the funds given for project research and research centers.

Twenty institutions now make up the primary group of Federal
grant universities. If project funds contmue to increase, it will be
possible and necessary to extend more of them to universities beyond
those in this primary group.

(pp. 1020-1022, 1023-1024, 1025)

Maintenance of a healthy relationship between the Federal Govern-
ment ond the universities. (Wiesner)

It is of special concern that the cut in the NSF budget and the no-new-starts
policy required by the House will hurt one of the most important interests * * *
that is, the effort to expand the geographical distribution of centers of excellence
with all the economie and intellectual progress that this effort promises.

The NSIF’s proposed new science development grants program to
strengthen nuclei of quality scientific faculties, and programs for
undergraduate equipment and for graduate and undergraduate fa-
cilitié;s, and the institutional grants program will be severely ham-

ered.

P Institutions must be identified which have high-quality potential
all around the Nation. These institutions must take steps to develop
themselves, in which process Federal agsistance should be forthcoming,

The importance of maintaining a healthy relationship between the
Federal Government and the universities must be emphasized. In
addition to its unique capability to conduct basic research, the uni-
versity is the resource for producing increased scientific and engineer-
ing manpower for Federal programs.

The Government must insure that its sponsorship of science does not corrupt
the eduecational process by distorting its balance, values, and objectives. This
requires as a minimum that the Government remain alert to meeting the full
and fair costs to the universities of their own involvement in Ifederal activitics,

so as not to cause diversion of limited university resources from the educational
functions to carry out federally sponsored programs,
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* * * Baged on extensive studies by the NSF and my office, this limitation
[limitations of overhead to 20 percent in the grant authority of several agencies]
should be removed in order to avoid severe distortions in the programs of colleges
and universities. * * * I hope you will give particular attention to this problem
during your study.

* % % T think that we have imposed in some instances much too strict control
on the use of some of the research funds.

# % * We need to face how to rationalize these vast expenditures that go into
the universities so that there is a more uniform treatment of schools.

(pp. 258, 265-266, 287-289)

Need for Federal assistance to develop additional top quality gradu-
ate institutions (Aderhold)

Although the States have become more conscious of their obligation
for higher education and have redoubled their efforts, they cannot
alone develop the additional top quality graduate institutions which
the country needs.

To develop these top quality institutions,

* * * we must have a partnership with the Federal Government, and appor-
tionment of research funds is one way in which this partnership can be developed.

(pp. 906-907, 908)

Need for investigation of method and philosophy of awarding con-
tracts and grants (Rose)

Tt is suggested that the committee appoint a task force to study
the methods and philosophy by which Federal agencies award con-
tracts and grants to educational institutions.

The basic eriterion for judging research proposals made to Federal
agencies—the scientific quality of the experimenter—is questionable in
terms of the overall national interest.

This method, which results in the distribution of contracts and
grants to 25 institutions which receive 59 percent of all Federal
research funds, is questionable. Approximately 2,000 colleges and uni-
versities receive relatively little Federal money. Academic and stu-
dent talent tend to become centered in a few areas and a few institu-
tions, adversely affecting others.

(pp. 792-793, 793-794)

Need to strengthen higher education throughout the country (Killian)

High-quality education needs to be spread throughout the Nation.
'There has been a concentration of effort in strong institutions and
this has been, and still is, a sound policy ; but the Government should
now have a policy of building strong new centers of education through
use of research grants.

More first-rate graduate centers are needed, and they should be
better distributed throughout the country. Both liberal arts colleges
and universities should gbe helped. This is not done by building on
weakness, but rather by identifying those institutions which have
shlown the initiative and mobilized the support to strengthen them-
selves.

(p. 155)
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i #’eots) of Federal research aid on other than first-rank universities
(Kerr

Federal research has concentrated in a fow universities best equipped
to handle it, because they possess adequate advanced training and
facilities. This has strengthened their facilities and faculties, but
may have hurt the second- and third-rank institutions by drawing
away potential faculty to carry out the research in the first-rank in-
stitutions. “The good are better; the poor may well be worse.”

(p. 1022)

Lffects of Government research policics on small universities (Bald-
win)

Less than 10 percent of the 2,000 institutions of higher education
receive more than 90 percent of the funds distributed by the Federal
Government, and almost none of this amount goes to small universi-
ties. This reflects the policy to give funds to those best equipped to
conduct research, and, in general, it produces the best direct benefit
to the public in terms of research results. Fowever, it has a side ef-
fect which is not in the public interest.

This adverse side effect is that, while current policies increase the
capabilities of the favored institutions, they have the reverse effect on
the small universities. Teachers in the small universities do not have
adequate opportunity for research, and good teachers are attracted to
the favored institutions and to industry.

Two alternatives suggest themselves:

One is to offset the advantages to the top institutions by supporting
the small ones. This smacks of charity, and would not be in keeping
with the spirit of most small universities.

The other is to give all institutions of higher education the same
opportunity, and this would be more satisfying and workable.

* % % Tt could be accomplished by increasing tax deductions or by giving tax
credits in sufficient amount to encourage private and corporate doners to sup-
port research and faculty development in universities.

Administrators of small colleges have considerable experience in soliciting
funds. In this respect, at least, they would suffer no disadvantage, and a cli-
mate of free competitive negotiation would be established.

It is my belief that both the cducational institutions and potential donors
would make this plan work without slowing the pace of research, indeed the
number of individuals and institutions developing higher standards of excellence
in research and teaching should markedly increase.

(pp. 379-380)

Manpower emigration from small colleges (Levin)

A complaint heard from small colleges is that they are unable to
keep good research people. Once they develop a reputation, these
people tend to want to go to a center where they can come in contact
with other people of like interests.

(p. 601)
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Support for rescarch in small colleges and independent research units
(Ewalt and Baldwin)

One of the most serious problems is how to deal with the smaller
colleges and independent research units. It is important to support
these so that they may attract and train personnel. Otherwise there
is a vicious eircle in which the schools cannot attract adequate Federal
funds for research because they do not have enough trained personnel,
and they cannot attract and train the personnel because of insufficient
funds.  While the problem of obtaining funds for rescarch is difficult
in a State university, it is impossible at a private, nonprofit institu-
tion. It isin the public interest to have a healthy mixture of research
and teaching in the institutions of learning.

(pp. 867, 370, 379-380)
. GuroerAriTcAL DIsTRIBUTION OoF F'EDERAY RESEARCTI FUNDS

Geographic distribution of research funds (Bailey)

Wide geographic distribution of research support, in land-grant col-
leges has demonstrated a highly suceessful record in agricultural re-
search, and might wisely encourage the further allocation of research
funds on a geographical basis in other areas of research., Some part
of development funds should also be distributed geographically.

% % % {here are in many universities * * * faculty mombers with outstanding
competence, who, when provided with even modest support for research and de-
velopment activities, will meet the challenge and produce not only things of
practical, tangible value but also provide a much better education for their stu-
dents in the process.

(pp. 874-875)

Geographical distribution of Federal research funds (Fawcett)

During the legislative process establishing the National Science Foundation,
the Association [of State Universities and Land-Grant Colleges] vigorously sup-
ported attempts to get a provision calling for a geographical distribution to the
States of a portion—perhaps 25 percent—of the funds made available to the
Foundation. We based that attempt on the tremendous record made by agri-
eultural research through just such a mechanism. That attempt failed, as you
know. We strongly feel that experience with the grant-contract-fellowship
system provides still another demonstration of the merit of this suggestion for
partial geographical distribution of research funds, and hope that this committee

will give it serious consideration and study in its deliberations.

(p-999)

Geographical distribution of funds for general purposes of higher
education (Levin)

The distribution of support for the general purposes of higher
education, to universities throughout the country on a geographical
basis, is desirable. Iowever, this money should not be attributed to
research, but rather to support of higher education.

We would like to bave 4 little more help from the Federal Government in this
total sort of overall support, beeause what one has to be very careful of is that,
it one is worrying only about science and cxpanding science, this can take away
from 21l the other fields of the institution, and get a very unbalanced and uneven
institution.
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I think that our fate in this country depends not only on sclence but it depends
on gtrong institutions of higher education, because the future of our people,
the development of their capabilities and capacities, depends directly on this,

I consider institutions of higher education one of our most precious re-
sources. Therefore, we should not weaken some aspects while we are strength-
ening others.

(pp. 599, 602)

Geographical distribution of research funds (Seitz)

It is difficult to decide whether or not geography should play a
role in distributing rescarch funds. Some say no; others say that if
they are not so distributed good scientific work will be restricted to
certain regions of the country to the impairment of national scientific
strength.

The primary consideration for distributing funds is that they be
S£ent on good work, wherever located. Some reasonable attention
should be given to geographical consideration.

The National Institutes of Health and the National Science Founda-
tion have shown “reasonable wisdom” in supporting centers of
strength throughout the country, wherever they exist.

(pp. 62-63)
Q. CeNTERS OoF ExcELLENCE, ESTABLISHMENT or Now

Action to broaden the scientific community in the universities (Dickey)

More awards should be made to young scientists secking to estab-
lish themselves. TFederal assistance to research scientists has tended
to be heavily concentrated in established centers and in grants to
established scientists.

* % % The future health of scientific activity will require a considerable
broadening of the scientific community throughout our colleges and universities.

(p. 1076)

Additional centers of ewcellence in the field of high energy physics
(Levin) :

Existing centers with facilities for research in high energy physics
are sometimes overcrowded, and may be located at a considerable dis-
tance from some of the persons desiring to do research in that field.

It may well be you need new ones. * * * T can imagine in some parts of the
country where people who wish to work on high energy physics it would be very
desirable to have an appropriate accelerator closer by so they don’t have to travel
all the way to Brookhaven, Los Alamos or Berkeley, or wherever they are
located.

(p. 600)

Effects of uniform distribution of research funds (Levin)

Centers of excellence cannot be established by just spreading money
around to all the institutions or all the geographical areas of the
country.

I think this is the shotgun approach and you might hit some, but you would
miss a great many others.
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A better way would be to establish a program such as the National
Science Foundation has proposed.
Tet centers of excellence or places which desire to be such centers of excel-

lence come forward and compete. Let them pick out those which seem most
promising, and let them support the start of these things.

(pp. 598-599)

Establishment of new centers of academic strength (Kerr)

Tn an effort to build new centers of academic strength the (Govern-
ment will have to select institutions on the basis of their “oeneral
health.” This will be a notable departure from historical practice, ex-
cept in the field of agriculture. The ability to perform a specific proj-
ect, especially in space and defense, is very important and has histor1-
cally been the basis on which Government grants have been made.

Tn choosing an institution to support as such, not on a project basis,
it is difficult to determine how such an institution will be chosen, how
its merits will be assessed, and how to withdraw support from an nsti-
tution if its performance is not good.

Selection of designated “centers of strength” assumes a single source
of designation—a single overall Federal agency or committee. This
means a single source of control, as against the current pluralistic
situation.

* % # 3 gingle source of control would turn an influential relationship between

the Government and the universities into a really “perilous partnership.”

(pp. 1023-1024)

Factors other than finances essential to establishment of centers of
excellence (Levin)

A college has to have a will to become a center of excellence in re-
search, and this may involve a change in the educational philosophy
of the institution. It then has to t&%e the action required to develop
and, very important, to continue to support a center of excellence.
This involves a large commitment for the future, and all the support
cannot be gotten from the Federal Government.

* » * T would guess that it would not be to the advantage of the Nation to
convert any major proportion of our liberal arts colleges to research establish-
ments. I think they are doing a wonderful job, and that we might in some
way exert some deleterious effects upon that job if we convert them to large
research or technological institutions.

(pp. 597-598)

Factors producing the development of centers of excellence (Wiesner)

Several factors are responsible for the development of existing
centers of excellence and technological growth. Theseinclude:

the presence of outstanding scientific schools and faculties, Government-spon-
sored research activities, a supply of skilled manpower, 8 diversified supporting
industry, readily available venture capital, good transportation, and pleasant
living conditions.

» * * gimilar background conditions exist in other areas around the country
where they can be catalyzed by the presence of high-quality institutions for
research and graduate education in science and technology. " Although the Fed-
eral Government can assist in the strengthening of these institutions, the com-
munities themselves must accept the basic responsibility for their development,
support and encouragement,
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There are identifiable industries in certain areas which have the
potential to become important to the area (for example, textiles, build-
ing, transportation, and coal). There is a need to create research
centers to provide technical support to such industries.

® % # The Government can in a variety of ways illuminate the basis of choice
through facilitating the availability of pertinent technical information; by
promoting closer relations between industry and university faculties in science
and engineering; by the support of studies of potential technological countribu-
tions to selected industry; sectors of especial national interest; and through
selective support of research and development, basic to the growth of industries.

(pp. 265-267)

The financing of development of centers of ewcellence (Levin)

Centers of excellence cannot be created through giving a few research
grants to an institution where there are not many people who wish to
do research and who are of high quality. Centers of excellence can-
not be established through the research project system that now exists.
To do this, seed money, for a nucleus staff and for a facility for these
people to work in is necessary.

* * % The one thing that is lacking today in all our research programs spon-
sored by the ¥ederal Government is this kind of hard seed money to start centers
of excellence wherever they may be appropriate, in whatever part of the country.

I was very saddencd by the fact that the House Appropriations Committee cut
out of the budget request of the National Science Foundation this year an item
of $33 million which was exactly for this purpose, to start centers of excellence
at universities and colleges around the country which have a will and a desire.

(pp. 595-596)
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VL. BASIC RESEARCH AND DISTINCTION BETWEEN
VARIOUS TYPES OF R. & D.

A. Commentaries on various aspects of basic research
B. Distinction between various types of R. & D. _
C. Basic research in particular Government agencies

A. CoMMENTARIES ON VArious Asercrs oF Bastc ResparcH

Basic research as o preliminary to applied research (Bush)

As has been said many times you cannot have great advances in applied
research unless you have as a basis an extensive body of fundamental knowledge,
developed over years by basic research,

We once leaned on Europe for our basic research, but we are now
doing better. But we should lead in every important field of funda-
mental scientific knowledge.

(pp. 461, 464-465)

Oriteria for evaluation of support for basic research prdgmm
(Hollomon)

Does the research add to knowledge at the rate and to the extent that we
need to go forward and at a level we can afford? Is the research conducted
with reasonable efficiency by people with adequate competence? Are we strength-
ening the Nation’s institutions of learning? Are we creating the climate that
will permit the eccenfric genius, the maverick, to make his unique and valuable
contributions to knowledge?

(pp. 291, 296)

Funds diverted from basic research (Seitz)

The basic research of the typical independent scientist is in danger
of being curtailed through diversion of funds to more expensive scien-
tific spectaculars. There is tendency toward such diversion in the
present session of the Congress.

(p. 60)

GQovernment role in resecarch (Smith) _
There is an area within which governmental support can be of maximum
benefit to the public. This is the field of basie research, * % *
& * & * ”» it *
Thus, the Government is the proper institution with both the mission and
the resources for large-scale support of the most basic research.

(pp. 1039, 1040)
1199
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Maintenance and control of an adequate level of basic research
{Getting)

By its nature research is decentralized, and incompatible with
bureaucratic control, because research follows opportunity and cir-
cumstances and is highly individualistic. Basic research is an in-
alienable characteristic of a successful institution—a Government
agency, a university, or a private company, and control should be at
the lowest level practicable.

Under no circumstances should procedures, rules, regulations, or laws be
enacted which place the control of basic research either in one Government
agency, or even within Government agencies in one person or group of people, * * *
Complete centralization in the Federal Government would pose all the dangers
of a dictatorship.

Steps by the Federal Government to sponsor basic research in
healthy and diverse ways taken in the past are (1) substantial grants
to universities; (2) Air Force budgets for basic research in its major
in-house laboratories under the local control of the civilian laboratory
director; (3) Armed Services Procurement Regulation XV modifics.-
tion to allow costs of a company’s independent research in a cost-type
contract, provided the scope and amount are reasonable.

I would urge that Congress, in its traditional role, among many, of watchdog,

scrutinize carefully the administration of Federal funds in support of research
to make sure that the conditions for successful basic research are being enhanced.

(pp. 1011, 1012)

Nature of basic research projects (Wilson)

The research projects of basic research scientists are frequently
regarded as absurd because they promise no definite application to a
national goal or current question, but “it is not only easy to ridicule
what we do not understand, but also perilous.”

* * * It seems to me that it is the obligation of the scientific community, of
the agencies which sponsor scientific research, and of the universities where this
research takes place to find better ways of explaining their work to our citizens
and their elected representatives. * * * If one of the outcomes of this study on
which this committee is now engaged should be an underlining of the need for
better communication between the scientific and lay worlds, it will be an im-
portant contribution.

(pp. 507-508)

Need for basic research (Seitz)

Development programs are often too costly or are failures because
of a lack of requisite hasic fundamental research. The success of
national technology depends in a highly critical way upon sound
systematic basic research.

(pp- 57-58)

Review of basic research by scientists (Waterman)

Any review of a basic research program should depend primarily upon the
advice of leaders of basic research. The consideration of prospective programs
must be largely a subjective process, depending as it does upon the judgment of
experienced individuals.

(p- 812)
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Unpredictability of usefulness of basic research (Waterman)

Because the results of basic research cannot be predicted, there is no
way to evaluate their possible “usefulness.” Atomic energy and radar
are cited as illustrations of engineering developments which “had their
origins in research so basic that it would never have been attempted
as applied research, much less financed.”

These two familiar examples precisely illustrate my first point; namely, that
capital discoveries almost invariably have their origins in basic research, but
which, since it explores the unknown, cannot foretell its findings, much less
whether they will ever be practical. Consequently the idea that one should
only undertake basic research which is sure to be useful is a most shortsighted
policy and, as a rule, will miss entirely the outstanding advances which science
may make possible. I had thought we had learned this lesson, but it seems we
have not.

(pp. 808, 816-817)
B. Distincrion Berweeny Varrous Tyees or R. & D.

Analysis of the components of the Government budget for k. & D.
(Schairer)

() Need to distinguish between basic research, applied research,
and development, and to determine the division of Government spend-
ing between these three areas. )

(b) Need to distinguish between development costs and production
costs in military weapons.

I suspect that possibly half the quoted growth of development costs comes
frowm changing definitions and not from a real growth.

(¢) Need to distinguish between projects directed primarily toward
Government consumption such as military weapons and projects of
purely public interest such as those of the National Institutes of
Health.

(d) Need to distinguish between research activities in furtherance
of scientific objectives and those activities directed toward improving
education in the United States.

(p.1035)

Analysis of components of national budget for . & D. (Waterman)

The large and rapidly increasing part of tho Federal budget ex-
pended for R. & D. should be examined with great care.

% % % we should know what it is that we are examining and for what purposes
the funds are to be used. .

Tt is necessary to distinguish between expenditures for basic re-
search “which alone is directed toward strictly scientific objectives”
and is the only portion “which carries out the scientists’ own pro-
grams,” and expenditures for developmental programs which go for
Tiems “directly useful in the national and the public interest.” Basic
research expenditures represent only 10 percent of the national R. & D.
budget ; development expenditures account for 70 percent.

(pp. 809, 816, 817 )
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Balance between basic and applied research (Denney)

One question which should be explored is the balance between basic
and applied research. Kach is indispensable to the other. Basic re-
search answers the question how things work, while applied research
answers the question how to do a specific job.

Are we sophisticated enough to realize that it is not a joke to say that basic
research which knows what it is looking for is not basic but applied research?
Is there danger that we are tending toward a poor balance between the two, as,
for example, by drawing too much into applied research the academic resources
on which we need to rely for basie support for research in international affairs?

(pp. 184-185, 194)

Complication of evaluation and classification of research programs
due to wast range of activities and projects termed “research’
(Haughton)

Under current Federal definitions, the entire cost of testing a mew missile
such as Polaris, including the evaluation of all its components and the many
checks which are necessary to ingure its reliability, are all included in the
research and development category.

#* % * The committee should realize that work on a major system of this type
requires a different type of scientific and engineering personnel, different facil-
ities, and generally higher levels of expenditure than the research work which
is devoted to initial exploration of a new concept.

Major systems development such as Polaris are * * * not instantaneously
set in motion as full-scale programs. Neither we nor our customer agencies in
the Department of Defense or the National Aeronautics and Space Administra-
tion would be willing to invest an effort of this magnitude without considerable
assurance of success. And it is important to realize that this assurance in
large degree comes from the multitude of smaller exploratory research pro-
grams * * ¥

£ * # * ® L *

To sum up, while recognizing the great diversity of activities which are cur-
rently included under the $14.9 billion dollar Federal research program, I be-
lieve that the committee can evaluate thegse as an orderly procession from the
dawn, of a basic research concept to its final application as a valuable asset to
our defense posture, our national prestige, or our industrial well-being.

(pp. 100-102)

Confusion in use of terms “scientific research” and “basic research”
(Waterman)

The indiscriminate use of “scientific research” and “basic research”,
and reference to national expenditures for research and develop-
ment as expenditures for science or research leads to the mistaken
impression that the terms are synonymous, and that all the expendi-
tures goto scientists for their research in science.

Tt does no such thing. Almost 90 percent * * * goes to Government and
industrial laboratories whose Imission is the development of useful equipment
and devices for production, * * * Only 10 percent is for basic research, which
alone is directed toward strictly scientific objectives. It is only this portion
which carries out the scientists’ own programs.

The distinction between “science” and “development and tech-
nology” is important because the two fields have to be handled dif-
ferently. They are different in motive and in results so therefore

. they should be reviewed and studied from different points of view.

(pp. 809, 815-816)
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Definition of applied science and its relationship to pure science
(Teller)

* ¥ ¥ The activity when you work towards a reagonably clear defined goal, and
a goal which is motivated by a practical application, but where this goal is not
yet proven, you don't know whether it is feasible, and if it is feasible, you don’t
know whether you will ever want to spend the big money that is needed to put
it into practice.

"The study of the general question of turbulentt motion is pure science,
and when I apply that to weather prediction it is applied science. The
applied science we are doing now is based on pure science. If pure
science does not develop, then in the course of time but not immedi-
ately, applied science will wither as well.

(pp. 949-950)

Definition of terms defining areas of B. & D. (Bachman)

The committec should prepare a glossary of terms defining areas of -
research and development.

* % % We suggest * * * that at the start, definitions be prepared for (1) basic
research, (2) applied research, (8) pilot plant research, and (4) prototype re-
search. If other definitions are required in the glossary of terms, they could
be added.

Granted that under these circumstances some of the definitions may be arbi-
trary, they may, if clearly expressed, serve as a common language base. If we
understand the terms in which we talk, I think it will be easier to determine how
much we spend on various types of rescarch. You may well find that by far the
major portion of our money is going for prototype or pilot plant efforts and far
lesser amounts for basic or applied research. Information of this type should be
helpful in your considerations. .

(pp. 777-778)

Definition of warious activities usually included wnder R. & D.
(Collbohm)

There is a broad range of activities ranging from basic research
through development and engineering. A full understanding of the
variety of these activities, and careful examination of their specific
nature, is important. Tach really calls for different treatment from
the administrative or policy point of view. [The witness’ testimony
included discussion of basic research, exploratory development, and
system development. ]

(p. 723)

Distinction between basic research, and applied research and develop-
ment (Seaborg)

Although the two types of research overlap, there are certain dis-
tinetions. Among these are (1) motivation behind the research,
and (2) the criteria that are applied to determine what work shall
be undertaken and what changes shall be made in the lines of inves-
tigation as the study develops.

(1) Motivation

* % & Tpn basic research the motivating force is not utilitarian goals, but a
search for a deeper understanding of the universe and of the phenomena
within it. * * * the underlying, motivating force in basic research is intellectual
curiogity * *

Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9



Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9
1204 FEDERAL RESEARCH AND DEVELOPMENT PROGRAMS

(2) Determination of how basic a research program is

If the final goal is very precisely stated, the program is probably not too
basie. If the investigator is not free to make radical changes in his program
and to pursue some unexpected question which has arisen in his work and
which excites his curiosity as to why or how, the program is probably not
basic, * * *

(pp- 66-67)

Distinction between “research” and “development” (Calkins)
4

Distinction should be made between “research” and “development”
to avoid confusion and misunderstanding, and each should be con-
sidered and evaluated separately, each according to its own costs and
benefits.

(p. 911)

Identification and definition of Federal research expenditures
(Peyton)

* % * the chamber recommends that every effort be made to identify amounts
being spent for actual research as well as those for development, testing,
evaluation, and for support activities such as facilities and equipment, commonly
called R. & D. plant. The statement frequently made that $15 billion is now being
spent annually on research gives an erroneous impression. Only a small portion
of this amount is actually committed to research. A relatively large amount is
spent on development, testing and construction of facilities as well ag pur-
chase of equipment which should not be identified as “research.”

* o *® * L3 » *

It iz suggested that the select committee not only provide definitive informa-
tion on research expenditures and programs but that it also recommend that
pbudget requests submitted by Federal departments and agencies be in suffi-
cient detail to enable Congress to identify and evaluate these items easily.

(pp. 1032-1033)

Importance of understanding difference between research and de-
velopment (Haworth)

(A member of the committee asked the witness: “If you had any
single recommendation that you would make to this committes with
respect to these programs you are talking about, what would it be#”)

* % » T think the most important thing * * * (is) that we really under-
stand this distinction between research and development. * * *

Research is a search for knowledge * * * development, on the other hand,
is to do some particular thing for some particular purpose, and in general has
limited application. Therefore, we must think of these not as a single package,
but we must think of research in the broad sense.

We must think of development as something where we want to attain par-
ticular ends, and we must look hard at those particular ends, and especially so
because development is the thing that costs the big money.

And so where we must be very, very sure of what we are doing from the Gov-
ernment’s standpoint is that the developments we are supporting are worthwhile
developments for worthwhile ends, and being well done.

On the other hand, in research we need the broad spectrum of knowledge, and
we gitting here in Washington can’t possibly direct research. We can sup-
port it. We can have some influence on where emphasis is in the sense that
we may feel that some particular part of the whole spectrum needs more sup-
port than it is getting. We can do that sort of thing, but we can’t possibly
direct it or make real detailed decisions about it.
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But in Washington we can make detailed decisions about whether we are
going to develop this gadget for military applications or that power reactor for
civilian application, and so forth.

(p- 51)

Need for better understanding of various types of research (Bailey)

Distinctions need to be made to the Congress and the general pub-
lic about the different types of activities called “research.” Defini-
tions of, and distinctions between, “basic” and “applied” research and
“development” (within certain limitations, of course) would mark
progress toward communication in stating and evaluating long-range
objectives of Federal research and development.

(pp. 871-872)

Need to define “basic vesearch” and “applied research” (Waterman)

Two reasons support the need to distinguish between basic research
and applied research:

(1) * * * basic research is true pioneering, and unlesy it is given completely
free rein, it may miss important contributions to knowledge, many of which,
as history shows, pave the way for sensational technolegical progress.

(2) * * * applicd research drives out basic—a sort of Gresham’s law. That
is to say, under budget limitations and pressures to achieve ‘high-priority, prac-
tical objectives, preference tends to be given to those items which are aimed di-

" rectly at meeting practical needs. My concern at the moment, and it ig a deep
one, is that we are now observing a verification of this law in the critical at-
titade which is developing toward provision of funds for the support of scientific
activities.

(p. 812)

Separation of expenditures for busic and applied science (Weinberg)

Only expenditures for basic scientific research should be part of the
science budget. Expenditures for applied scientific effort should be
considered part of the budget of whatever the application is meant
for.

It is ag improper to single out the military's expenditures for applied science
as it is to single out the military’s expenditure for transportation or communi-
cation.

(pp- 817-318)
C. Basioc ResEaRcIr IN PARTICULAR (GOVERNMENT AGENCIES

Allowance of basic research as om item of costs in contracts with
private agencies (Thomas)

‘Some of the Federal agencies which are concerned with develop-
ment of hardware by their contracting proceedings discount the value
of basic research. Some contracting procedures will refuse to allow
basic science going on within an institution as an item of cost, which
is shortsighted.

(pp. 413-414)

Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9



Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9
Iri206 FEDERAL RESEARCH AND DEVELOPMENT PROGRAMS

New vs. 0ld agencies in basic research (Seitz)

The rate of scientific growth in the United States since the end of
World War II has depended too much on the new agencies. Older
agencies, with the notaﬁ]e exceptions of the National Science Founda-
tion and the National Institutes of Health, have cut back basic re-
search and focused energies on programmatic investigations. The
Atomic Energy Commission is also an exception, since its support of
basic research has retained a broad base throughout its history. Na-
tional Aeronautics and Space Administration has not yet given sup-
port to basic science. It would be very desirable if NASA should
devote 5 percent of its budget to basic research.

(p. 62)

Place of basic research in the space program (Webb)

Questions raised were (1) whether National Aeronautics and Space
Administration has given sufficiently broad support to the basic sci-
ences, and (2) whether NASA has incurred losses because develop-
mental work has been attempted without having done some of the work
in basic research that should have preceded it.

Neither charge is supported by facts. In contrast with other kinds
of research, space research requirements are unique. Space research
cannot be done in a laboratory. Therefore some developmental work
must precede the basic research.

You have got to have a rocket to get out into space, to leave the earth, and you
have got to consider many measurements at the same time, so you relate the
measurements in what they call exploration science.

But now the point is that until the technology for flying rockets is developed,
you cannot go out to do the science. We have had to spend a lot of_money in
technology in order to get to the position of doing science.

Between 5 and 10 percent of the NASA budget is at present de-
voted to basic research, depending on whether cost of tools needed to
do the research is considered part of basic research expense.

(pp- 88-91)

Proportion of basic research in Department of Agriculture programs

(Shaw)

More than one-third of research funds expended—both within the
USDA and at State experiment stations—is for basic research, as
compared with about 20 percent 5 years ago. (The Department’s
total appropriation for research is $168,716,000, of which $38,000,000
are Federal grants to State experiment stations.)

Substantial progress has been made, but a still greater share of our
resources should go into fundamental work.,

(p. 207)
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VIL. RESEARCH IN THE SOCIAL SCIENCES, THE BE-
HAVIORAL SCIENCES, AND THE HUMANITIES

Adequacy of private support of basic research in social sciences
(Calkins)

Private support for basic research is inadequate. Private philan-
thropic money is often spent in the same areas as Government money,
and the neglected areas are being covered only little better by private
Philanthropy than by public support.

(p. 918)

Adequacy of support for RB. & D. pertaining to life, social, and be-
howorial systems (Calhoun)

Paralleling the achievements resulting from attention to physical and earth
sciences and their applications, there has been less than necessary support to
research and development pertaining to life, social, and behaviora] systems. If
programs in the aquatic, wildlife, recreitional, and human sides of resource de-
velopment are to achieve the maximum benefits of modern science and its
sophisticated application, there must be continued assessment of the balance of
research among these fields. A better balance which probably means increased
support for research in the future is one of the desired objectives of Interior’s
program, At the moment we do no research on human behavior. It is my
belief that there are some of the behavioral sciences on which research should be
done if the missions of Interior are to be properly discharged.

And when I use “behavior” I meant behavior in the broad sense of the be-
havior of all life, and this includes fish as well ag people,

(pp. 119,122,123)

Adequacy of support for social sciences and hwmanities (ITaworth)

My concern * * * ig not that there is too much regearch in the universities
in the natural seiences, but that the other disciplines in the universities are
falling behind, because they don’t have equivalent sources of support, and that
we have got to do something to do the equivalent thing from some source for
the social sciences and the humanities and things of that sort.

(p. 50)

Adequacy of support for the social sciences relative to the physical
sciences (Wirtz)

We are not doing enough in the social sciences,

There is just a startling contrast between the amount of research effort that
goes into the physical science programs of this Government on the one hand and
what goes into the human science or social science parts of it on the other. It
is an ominous difference, I think.

* * % When I compare the amount of attention we are paying to scientific re-
search with the amount of attention we are paying to human research—what we
are doing right now is flying the most powertul jet engine in the history of man-
kind, and I mean to include all of our scientific and technological developments,
and we are flying it by the seat of our pants, we are flying it by luck, by instinet,
without any instruments at all in the cockpit, That is about the relationship
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between the amount of research we are doing in the social sciences with what is
being done in the physical sciences. And that is about where we are.

I am not sure that on this basis we are going to be able to keep our social engi-
neers flying this blind with the amount of technological development which is
being brought about.

We may or we may not be able to handle as self-governing social engineers
what we know as scientists. A concern about “planning” sometimes inhibits re-
search in the social science areas.

(pp- 156, 160)

Balance between research in the social sciences and other types of re-
search {Denney)

There is the problem of the balance among different kinds of re-
search for different agencies. With fragmentation of responsibility
between agencies in the executive and between committees ot Congress,
with certain agencies related to particular committees, there is a ten-
dency for programs “to grow up somewhat uncoordinated.”

The claims of scientific and military programs are clearer and more dramatie,
and doubtless greater, than the claims of other programs, but are they all that
much greater? There is reason to doubt that questions of balance—say between
programs of so-called hardware rescarch and social science research—have ever
adequately been examined.

The committeo might want to question whether the social sciences
should be given the low priority present figures indicate, and to change
it, not by decreasing funds in the physical and life sciences, but by in-
creasing them in the social sciences, and to explore the total “mix” of
Government research.

(pp- 184, 198)

Disparity between the Federal expenditures on social science research
and physical science research the research activities of the Department
of Labor (Wirtz)

The Department of Labor’s total expenditure for research in fiscal
1963 was one-eighth of 1 percent of total research expenditures in fiscal
1963 by the Federal Government. The amount in dollars in fiscal 1963
was $5.4 million and is being increased in fiscal 1964 to $7.5 million.

The Department of Labor is a very small Department; its research
program is very small.

In the Labor Department, the great bulk of research is “applied,”
though such a precise demarcation in the social sciences is dufficult.
Actually, the collection of general-purpose data accounts for a much
larger part of the Department’s work than “research,” mainly because
it is the primary source of basic economic statistics, such as the con-
sumer price index, unemployment figures, productivity, ete.

We are relatively satisfiled with the research program which we have in the
Department. We realize that it only starts into the area of possibility as far as
research is concerned. We will be wanting to do a good deal more with it.
It is ossential to an understanding of what we are about. * * *

. I'n the field pf. the administration of the programs for which we have respon-
sibility, there is a large need for trying to find out those things whch are going
on, which are not obvious on the surface, and which some analysis shows.

I hope that there will be more that we can do in the future about this
program,

(pp. 155, 157-158, 158-159, 166-167)
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L'ffect of Federal support of science upon the social sciences and the
humanities in the universities (Iirk)

The charge is made that the flow of funds into scientific fields has
created a distortion of imbalance within the universities because the
social sciences and the humanities have received too little support,
relatively speaking.

This may appear to be true but we must temper our judgment with certain
other facts which are pertinent in this connection. The first is that financial
needs for research in science and the humanities are vastly different. Except in
the field of pure theoretical speculation, no one can carry on effective scientifie
research without a great array of costly equipment. * * *

Conversely, in the humanities, what, for example, does a professor need for
his research? He must have some time free from teaching, an assistant, travel
funds and accesg to a first-rate research library. In financial terms, with full
allowance for the expenditures that such a library requires, the cost is relatively
glight.

Moreover, because of the availability of Federal funds for scientific research,
provided its costs are met in full for each project deemed worthy of Government
support, the university can concentrate its own limited free funds to a greater
degree upon nonscientific research fields. Also, the availability of Federal funds
for science has enabled many of the great foundations to direct more support
to other fields of scholarly interest. I do not say that the humanities have all
the research money they need today; I do say that their relative need is small
and that to meet it in full would require further expenditures on a scale quite
modest compared with the costs of doing the same for science.

(pp. 341-342, 351, 356-357)

Factors inhibiting research in the social sciences (Wirtz)

(1) Concern in various quarters that it is “planning” and not re-
search.

* % % the minute we start going very far into research in our field, somebody
begins to wonder whether we are doing too much planning. Sometimes when we
are simply trying to find out what we think we need to know, we find ourselves
getting into an area in which there is concern expressed as to whether we are
planning things.

(2) The unreliability and the dangers of the present incomplete
mastery of a kind of research that relies so largely on making statistics
out of people.

There is a very real realization on the part of the various departments of
Government, realization of the imperfections of the research techniques which
we have been able to develop so far. We realize by and large most of our re-
search is reducing people to statistics and are drawing conclusions from that,
and that is a pretty dangerous process, and not one that we are about to jump
into too fast. -

(3) Detailed public scrutiny surrounds the Government’s efforts in
the field of human resources research, probably because more people
agsume that these areas are more comprehensible to them than are the
technical areas.

* * * By and large, the research done has been the subject of project-by-project
appropriation, which has meant intense review within the executive branch and
the Congress.

* % * We have learned to engage in elaborate consultation before starting
anything new, not only with other scientists, but with community groups who
are affected by the subject matter of our research, * * #*

(4) No major human resource research effort based upon wide-
spread participation by private and university researchers throughout
the Nation has ever been undertaken.
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Rut we have not in any sense developed the major network of cooperative ac-
tivity of this kind which should underline our national efforts to cope with our
human resources problems and the pressing issues of how to adjust to change
brought about by technology and science.

(5) There is a deficiency of trained, knowledgeable, and expert re-
searchers in this field in the universities. :

This results in part fromy the shift in emphasis in the universities to the nat-
ural and physical sciences.

(6) v

The committee may want to consider whether it would advance work in the
field of human resources research if researchers in this field were to be given
broader responsibilities in carrying out their missions.

(7) The finances-put into the efforts of human relations study groups
are small. The Manpower Development and Training Act has put
somewhat more in this area, but the total amount is still small. Pres-
ent authorizations for expenditure on the part of the Federal Govern-
ment, even when supplemented by State appropriations and Founda-
tion grants, have not created a major national research capability in
the universities. Yet the universities should be a major source of
ideas, experimentation, imagination, and exploration in depth.

I would hope that the committee might explore * * * ways by which we
might bring this about. * *» *

(pp- 156,157,161,162)

Federal support of basic research in the social sciences (Calkins)

There is danger of concentrating R. & D. efforts on special programs
in defense, atomic energy, space, medicine, and the natural sciences,
and overlooking needs “that are not apparent and immediately related
to current programs, but which for the longer run may become both
urgent and critical.”

In practice there has been little conscious effort to strike a rational
balance between natural science research and social science research.
This is a serious flaw in the present Government effort. Neglect of
social sciences may result in much future “social distress” if we are
unprepared for the changes brought about by scientific and technologi-
cal revolution.

Only 2 percent of Government research money goes to the social
sciences, which :

* * * agcknowledges neither what expanding knowledge in the social sciences

has contributed to public policy in recent decades, nor what it will be called upon
to countribute in the future.

* L] * * » * *

* * * The basic research that still needs to be done to permit an understand-
ing of our social system, its operation and its malfunctioning, is very great, but
the benefits to be expected from such knowledge justify an expanded effort.

* * L] * * * L]

* % * Though the present research effort reflects certain urgent national
interests, it does not adequately reflect our present or future need for knowledge
concerning the operation of our economic, political, and social system, or con-
cerning the problems of social adjustment that increasingly will have to be faced
over the next generation. Therefore the question of balancing the Federal re-
search effort is a fundamental one for this committee.

(pp. 911-912)
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Imbalance in Federal research support among the sciences and the
humanities (Aderhold)

The bulk of Federal research support is going to the physical
sciences and engineering, while the life sciences, psychological and
social sciences, and the humanities, receive much smaller amounts.
Emphasis on the physical sciences and engineering has resulted in the
buildup of those arcas at educational institutions, while the social
sciences and humanities have “stood still or shrunk.”

I do not propose that Federal research and development funds be equally
divided among all these fields. But, I would point to indications today that we
need far more knowledge of the life sciences, the psychological and social sciences,
and humanities, than we now have to cope with an already complex life. To-
morrow, that need may be expected to become intensified,

While this imbalance might be overlooked in a period of crisis, “to
ignore it now would be to court disaster in the future.”

(pp- 903-904, 908)

Need for money for research in social sciences and humanities (Rose)

It is suggested that the committee examine what is involved in in-
creasing funds for research in social sciences and humanities. This is
a great need, because only the social sciences can provide knowledge to
cope with our perplexing socio-economic-politica. problems.

Scientists and engineers need wide training in the social sciences and
humanities, and increased support for these areas is required even for
“a reasonable technological program.”

(p.793)

Priority of funds for behavioral sciences (Weinberg)
[The low priority for funds for behavioral science was defended
during questioning on the ground that ]

compared to a sclence like physics or a science like biology, the behavioral sciences,
dealing as they do with much more complicated situations, have greater difficulty
in formulating their programs, demonstrating that they know exactly in which
direction to spend large sums of money.

(p. 330)
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VIII. RESEARCH IN MEDICINE AND RELATED FIELDS

A. Medical research '
B. Pharmaceutical research
C. Optometric research

A. Mrpicar. RESEARCE

Adequacy of funds formedical research, (Rusk)

Funds for medical research are insufficient generally, although in
some areas like cancer research there are exceptions. Shortage of
funds has held back research in some areas, but admittedly there are
other causes of lag.

(pp. 495-496)

Bases for Government expenditures for health research (Feldmann)

Appropriations for health research should be based only in part upon
the need for the research results. They should also be based upon the
facilities and qualified scientists available to implement such. pro-
grams. ‘

(pp. 881, 885-886)

T'he effect of the medical research program on the supply of practicing
physicions (Berson)

The question has been raised concerning the diversion from medical
practice to medical research. Only about 5 percent of each graduating
class goes into research, which is necessary for the future of medicine.
‘We need more doctors for all activities, but it would be wrong to think
that the way to increase the number of racticing physicians is dis-
couragement of the present 5 percent who go into medical research.

(p.804)

Lffects of GQovernment wid to research on nongovernmental aid
(Rusk)

In the field of health research, Government aid has stimulated
private aid in some instances, and in other cases the latter has tended
to dry up. Tt takes both kinds of money because the activities they
support are very different, and they complement and supplement each
other.

(pp- 494, 499-500)
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Federal findneing of medical research (Blasingame)
#® * »® w * * L

The house of delegates of the American Medical Agsociation at its clinical ses-
sion in November 1962 adopted a report of the AMA. Council on Medical Service
which said that Federal research expenditures are a matter of continuing and
growing concern. The council report referred to an earlier adopted policy of the
association which acknowledged that “the mounting problem of proper allocation
of Federal funds for medical research be given particular attention by the
American Medical Association.” The house of delegates directed the association
to be watchful of Federal research appropriations and to offer to the congres-
sional committees at the appropriate times the comments of the AMA.

Accordingly, aware of its responsibility in this area, the AMA Board of
Trustees has recently appointed a gpecial committee to consider the subject
of Federal financing of medical research. Representatives of the association’s
council on medical education, council on medical service and council on legis-
lative activities will meet with the board of trustees’ committee on scientifle
activities on December 20, 1963. It is intended that the special committee will
continue to meet from time to time until a comprehensive report may be made
to the AMA Board of Trustees. The knowledge and understanding acquired
by the AMA committee should enable the association to present expert opinion
on the subject of Federal support of medical research,

We trust that at some later date we will have the opportunity of expressing
our further views to the House Select Committee to Investigate Research Pro-
grams. Certainly, the effort of your committee and the review being condueted
should prove helpful to the Nation. We would like to aid that effort in every
way that we can.

(pp. 959-960)

Federal support for hospital construction and medical research (Ber-
son)

Expenditures by the Government in support of these two programs repre-
sent investments in the health of the Nation which pay rich dividends, as has

been amply documented. It is imperative that these programs be continued
and developed further.

(pp- 795, 797)

Federal support for provision of teaching facilities (Berson)

The policy of the FFederal Government in providing major support
programs for medical facilities and medical research%las complicated
the conduct of medical education because of failure to include support
for teaching facilities as well.

The three components of medical education—teaching, research,
and service—are inseparable, leading to the concept of the medical
center in which the three are united.

The new legislation authorizing Federal aid to medical schools and
loans to students will be an enormous help when it becomes effective.

(pp- 795, 805-807)

Medical education and personnel (Rusk)

Medical research has generally been receiving more funds than
medical education. Help for the latter is greatly needed, because
there is a shortage of physicians in the country and probably will
continue to be. 'The number of physicians is just about keeping up
with the population.

_ Especially in the therapeutic fields, with its ancillary services, there
is a need for professionally skilled people.

(pp. 496497, 501)
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Payments of full costs on Federal grants and contracts for the Support
of medical research and research, training (Berson)

The Association (of Ameriean Medical Colleges) continues to recommend that
grants from the National Institutes of Health for the support of research and
research training permit the payment of full cost based upon a formula that will
allow for variations in the costs from institution to institution.

*® # *® 0 L L *

(The association also recommends that) as a result of constant study each
year’s appropriation for research and research training continue to be adjusted to
the national need, to the avallability of the facilities and scientific personnel, and
to the amounts of money that can be spent wisely and efliciently.

L * * % * % ®

I think the time has come for the Congress to adopt as a basic policy the
brinciple that each research grant and contract going to medical schools and
universities bear the full cost of the research it now supports in part.

(During questioning it was brought out that costs of research in
universities average about 29 percent. Medical research is in a more
unfavorable position than physical research because the usual mecha.
nism for assistance is a grant with a fixed allowable cost while in
physical research assistance is commonly obtained through the con-
tract which provides for the research and full costs of doing it as well.)

(Pp. T95-796, 797798, 801-802)

The relative contributions to medical research from the universities,
Government laboratories, and private industry (Berson)

* % % Ag T gee the situation, T can’t really say that the Federal dollar buys
more from the intramural programs of the NIH, for example, or from that
supported in universities. I think they are both very important,

The Federal dollar gets good value through expenditure in the NI
Imtramural program.

* * % Tt could be overdone. I do not think that it is overdone at the present
time. You could have too big an intramural program.

Some kinds of research can be done in the independent research
laboratory or in the university.

If you consider the short-range aspects, I don’t see much difference in the value
that you get for the dollar.

The problems developed in research relating to a clinical application
must be done in a medical center setting.

But if you consider the longer range dividends, I think that a byproduct of
the Federal support of research in a university medical school may, in the long
Tun, turn out to be even more important than the immediate direct problem,
What I mean is that the rescarch program enriches the academic environment,

* % % the national byproduct is a continuing supply of young men competent
to carry on this kind of research in the future,

(pp- 802-803) '

T'he reséarch grant for basic medical research (Berson)
A research contract is most useful when specific pathways to the
solution of a research problem are evident,

* % % hut this ig rarely the case when attacking the fundamental pbroblems
with which medical faculties are concerned. It is through research grants,
rather than contracts, that most Federal funds for the support of research in
medical schools are provided.

26-6656—64—pt. 8—10
Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9



Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9
1216 FEDERAL RESEARCH AND DEVELOPMENT PROGRAMS

The importance of the research program, as it bas evolved under the leadership
and guidance of the NIH [National Institutes of Health], cannot be overempha-
sized.

During the period of rapid growth in the national research effort
the U.S. Public Health Service and the National Science Founda-
tion—

* * * have made excellent, if uneven, progress in developing policifes, proce-
dures and staff to handle this complex matter effectively and wisely without in-
terfering with the legitimate prerogatives and objectives of the institutions and
the scientific community. The universities and medical schools have developed
capability for the prudent management of grant funds and the full discharge
of the responsibilities a research grant places upon them.

(pp. 797, 800)

Timelag from rescarch to medical practice (Rusk)

‘Much improvement is needed in getting information of research
discoveries from the laboratory to medical practice. The timelag is
sometimes 12 to 18 months.

(pp. 494-495)

Training of medical personnel (Smith)
The training of teachers and research personnel in the medical field
should receive “highest priority.”

(p.1040)
B. PHARMACEUTICAL RESEARCH

Division of Government-supported pharmaceutical research between
industry and universities (Feldmann

Applied research should be carried out primarily by industry, sec-
ondarily by universities. '

Basic research should be carried out primarily by universities and
secondarily by the Government as neeged to supplement university
research. :

It is most effective and efficient to have university researchers en-
gaged in basic research, and industrial researchers in applied research.

(pp. 879880, 884885, 896-901)

Role of Government in pharmaceutical research (Feldmann)

In the pharmaceutical field, Government support should, in general,
be limited to basic research. :

It is appropriate for Government to support basic research into the
fundamental principles of disease and illness, and into the fundamen-
tal mechanism of drug action. It is not wise for Government to get
involved in the applied research of developing new drugs; in drug
screening, except where necessary to enforcement of the law; or where
an activity is too large for private industry to undertake alone.

* % % it iy less wise for the Government * * * to materially or significantly

partigipate in these [applied research] areas, because there is great need for
additional basic research. If we have the industry, Government, and universities
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all concentrating in the areas of applied research, we are fearful that the neces-
sary basic research on which tomorrow’s applied research will be built will
eventually dry up.

(pp. 879-880, 884885, 887)

C. OrtoMETRIC RESEARCH

Recognition of optometry as o field of medical science entitled to Fed-
eral support (Jones of HEW)

[In reply to_questioning concerning the current unavailability of
Federal research grants to optometrists, the witness stated :]

* * * T don’t think the research grant programs have been detrimental to the
interests of optometry.

There are other areas in which relationships similar to those be-
tween medicine and optometry are matters of sensitivity.

(pp. 558-561)

Research in optomelry, or the problem of control of research by the
medical profession (Kwalt)

Members of the optometry profession have found it difficult to
obtain funds for research, and as a result there is a shortage of per-
sonnel holding Ph. D. degrees in physiological optics, on whom re-
search and the training of teachers 1s dependent. The difficulty of
obtaining research funds has been hampercd by resolution No. 77
passed by the American Medical Association in 1955 which declared
that it is—
unethical for any doctor of medicine to teach in any school or college of op-
tometry, or to lecture to any optometric organization or to contribute scientific
material to the optometric literature, or in any way to impart technical medical
knowledge to nonmedical practitioners.

For example, one research request was turned down on the grounds
that the work was not to be done under medical supervision, yet this
requirement could not be met because of the AMA’s resolution.

Optometry’s research program has been hampered because all too frequently
we are denied access to Federal funds. Members of the medical profession,
for all practical purposes, control the funds and are bound by the AMA resolu-
tion. Thisgis another case of conflict of interest.

If the schools and colleges of optometry are to make their maxi-
mum possible contributions, they must have Government contract
research and research grants. Congress should specify that certain
amounts of the appropriations for research should be allocated to
optometric institutions, This would attract students interested in
seientific research in the field of vision, To correct the situation, which
also existed for dental research until the founding of the National
Dental Institute under the National Institutes of Health, Congress
should establish a National Optometric Institute as a division of
NIIIL, or some other agency responsible for research needs of optom-
etry. It should be staffed by psychologists, physiologists, biophysi-
cists, pathologists, neuropsychiatrists, and others as well as  optome-
trists.

(pp. 865-367, 368-370, 377, 879)
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IX. RESEARCH IN SPECIFIC AREAS

A. Economic problems

B. Miscellaneous
Sociomedical
Materials
Water pollution
International assistance
Resource environments
Political science

A. Ecoxomic Proprems

Balance between military and civilion research (Biemiller)

* * % There are vast areas of our civilian life to which adequate research and
development resources have not been applied because private incentives have
been absent and Government policy has failed to compensate for their absence,

When private institutions fail to generate the rescarch and development which
the public interest demands, the Government must either increase private incen-
tives or do the job itself. Because we have done neither adequately, very little
is being done to improve urban redevelopment and transportation, to deal with
the growing problem of air and water pollution, to speed up the vitally important
program for the desalination of water, to assist small firms and sick industries
and to raise the level of civilian life in countless other ways.

* % * Few things could enhance the image of America in the eyes of the rest
of the world as much as an all-out attack on the problems of unemployment and
poverty. And few things could contribute as much to the basic strength of
America as the improvement of our human resources through greater expendi-
tures on education and health.

(p. 958)

Development of collective bargaining solutéons to problems (Bie-
miller)
We need to experiment with information and guidance services which can

assist unions and employers, upon request, in developing collective bargaining
solutions to the problems created by technological change.

(p. 958)

Justification for Federal expenditures on research in the problems of
human resovrces (Wirtz)

The economist, the statistician, and the sociologist have often been
the men whose research has created new national awarencss or 2 change
in attitude that has had the proportions of a social revolution that
has strengthened our basic free institutions.

The entire concept of labor legislation grew out of early research
into the living conditions of workers. The researchers who found a
way to measure unemployment created a national determination to
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do something about the problem, as legislated in the 1946 Employ-
ment Act. The researchers who figured out how to measure changes 1In
prices created a reputable and scientific method of helping manage-
ment and labor to adjust wages to changes in living costs. And so on.

Research work on employment and unemployment have brought to
the fore several problems which must be dealt with and which pres-
ently remain unsolved: How shall we provide jobs for inadequately
trained young people? How can minority groups share the general
prosperity? How shall we meet the needs for vast amounts of edu-
cation for the changing character of jobs in our economy? There are
many others—and present research eflorts in these areas barely scratch
the surface.

Research, focused on these and other economic and social problems,
could be an indispensable tool in finding answers to the shifting prob-
lems of the economy, its workers and managers.

(pp- 160-161)

Need for scientific study of employment and unemployment (Wirtz)

We have had unemployment now at over 5 percent for 6 years. Ttis
taking on a whole new character because of technology, and it is
centering on the unskilled and the untrained. Its concentration is of
a very different nature than formerly when people were hit by it
about equally all over the country. There is a necessity to find out
more about exactly where the unemployed are and who they are, so
that we will know something more about what to do about them.

The central question is to find out about what is happening to the
idea of work in this country, how it is distributed, how it is concen-
trated, what its relationships to product are.

New indexes need to be developed. For example, there is some
serious question as to whether we are measuring unemployment in
the right way today. There are all kinds of analyses in this area that
have got to be made in the future.

Our present research efforts barely scratch the surface of these
problems.

(pp. 161, 163-165)

Problems arising from increased leisure time (Biemiller)

% * * wo need to address ourselves to the host of problems arising from the
more rapid increase in leisure time which is likely to occur within the next
decade.

(p. 958)

Rehabilitation of distressed areas and _regions; also advance prep-
aration for technological changes (Biemiller)

We also need to find better ways of rehabilitating distressed areas and regions.
And we peed to develop an early warning system which can identify the kinds
of technological changes likely to occur in the future; describe their effect upon
employment ; and facilitate the development of coungelling, training, investment
and other programs hecessary to aveid human suffering and the disruption of
entire communities.

(p. 958)
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Relation of B. & D. expenditures to current national economic diffi-
culties (Biemiller)

The current national economic dificulties can be attributed in part
to an imbalance in spending for R. & D. The development of some
areas has been encouraged while that of other areas of equal im-
portance has been neglected.

More specifically,

* * * American policy during the past decade * * * has shown a one-sided,
almost single-minded, conecern for the advancement of technology and produec-
tive efficiency while doing little to facilitate the difficult human adjustments
made necessary by such advancement.

Various aspects of the problem can be summarized as follows:

(a) Technological change has received more faworable treatment
than persons adversely a;ﬁeoted by it.

While technological change has been encouraged by granting cor-
porate income tax reductions, investment credits, accelerated depre-
ciation allowances, subsidies and special tax treatment for research
and development, equal attention has not been paid to protecting the
victims of technological change.

(b) There are wz‘desprewf effects of spending for defense, atomic
energy and space rescarch activities.

Federal spending for R. & D., although primarily for defense,
atomic energy and space activities, has had influences reaching beyond
these areas, for along with private expenditures for R. & D.,

* * ¥ they have created a revolution in our way of producing goods and
services. They have created an era in which machines are replacing human
Jjudgment and performing incredible production miracles in almost every sector
of our economy. Moreover, they have systematized and speeded up the whole
process of discovery and technological change instead of leaving it to chance
as in the past.

(¢) Bapid technological changes produce serious problems of hu-
man_ readjustment.

When technological changes are slow and moderate, the problems
created can be dealt with without undue hardship. But when they
are far-reaching and rapid and when they occur in a period of slow
economic growth, as has been the case, tieir effects are “extremely
disruptive” and human readjustment is “exceedingly difficult.” The
result has been widespread unemployment and in some cases entire
communities have been “left in a state of impoverishment.”

(d) No real effort has been made to balance the needs for physical
and, social science research.

This failure to put our technology to work properly is not an indication of our
inability to cope with social problems; it is rather an indication of our unwill-
ingness to devote adequate resources to their solution, We have made no real
effort to balance our need for research in the physical sciences against our need

for research in the social sciences. .
Other witnesses appearing before the committee have called attention to this

glaring inadequacy.
[Problem areas requiring further study were enumerated.]
* * * * . » M -
In our view * * * the most significant problem in the area with which this
committee iy concerned is not the need for economizing on expenditures for
research and development. It is rather the problem of devoting more research
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and development resources to the solution of our great social and economic
problems and the strengihening of civilian life in general.

. 957-958
(pp ) B. MI1sCELLANEOUS

Personnel situation in the field of socio-medical research (Rusk)

Problems of aging population will require a great deal of socio-
medical research. The supply of personnel for this field is “terribly
short.” Research is only }i)eginn‘ing in the vocational rehabilitation
field because effort has been concentrated on training personnel in
present knowledge, in order to meet the great demand throughout

the country.
(pp. 497498, 501)

Support of applied research in materials fields (Harris)

Tn the materials field applied research programs that contribute to
systems development have received only minimum support. Some-
times pragmatic engineering approaches have been used to find solu-
tions for problems that basic research has been unable to solve.

(pp. 830831, 834)

Adequacy of research into water pollution problem (Representative
Robert K. Jones, Jr.)

The analytical tools and scientific knowledge which served well for the
problems of the past are proving increasingly inadequate in dealing with present
pollution problems and will become more so with foreseeable future problems.
"Thus, water pollution research must develop an effective new science while
those who administer the water pollution control programs attempt to hold the
pollution line with available knowledge.

(p. 954)

Engineering and internotional assistance programs (Harris)

Consideration should be given to determine whether there has been
established an effective relationship between engineering and the
U.S. international assistance programs. Have we allocated sufficient
funds for preinvestment research?

(pp. 829, 833)

Rescarch on resource environments or environmental systems (Cal-
houn)

Perhaps the most critical research need that has developed in the entire field
of natural resources is the need for research on understanding resource environ-
ments or environmental systems. * * * It is impossible to understand how to
carry on operations within any system unless the system itself can be identified
and described, and its performance characteristics measured. Although we have
recognized the need for research in such broad environments as the atmosphere
and ocean, we are now considering whether more attention is needed for * * *
parks, Indian reservations, hydrological networks, or the erust of the earth.

Now, what I am trying to say is that in nature all of our resource systems can
be viewed similarly, as an organism—not a living organism, certainly, but as an
organized system. And it is fundamental to our evaluation of these systems
and to our statement of policies to effect their healthful existence, to have a
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knowledge of the system as such—what they arc made up of, why they exist, how
they function, what their parameters are.
I think in the whole natural resources area this is our most critical need.

(pp. 121, 126)

National Science Foundation’s policy toward research in political sci-
ence (Kirkpatrick)

The National Science Foundation, created by Act of Congress on May 10, 1950,
provides research grants and fellowships in psychology, economics, anthropology,
and sociology, but excludes political science completely from its fellowship pro-
gram and virtually excludes it from its research grants and other support. Such
exclusion by the National Science Toundation is without rational Jjustification,
has worked and is working an undue, unfair, and discriminatory hardship on
political science as a discipline and a profession. Thus, the officers and Couneil
of the American Political Science Aggociation feel that this NSI' policy is an
appropriate subject for consideration by the Select Committee on Government
Research, with particular refercnce to the question of the impact of Govern-
ment research programs on the academic commaunity.

The American Political Science Association, through letters and conversation,
repeatedly has sought to get a change in NST' policy. It has had no success.
A change of policy is essential, however, and is certainly one that ig in the na-
tional interest.

* %k * L] [ L W

* % * The remedy for the existing situation ig simple enough. The NSF
made the present policy; it can change it. NSF should (1) open its fellowship
programs to political science on an cqual basis with the other social scieénces,
particularly economics, bsychology, anthropology, and sociology ; and (2) estab-
lish a section for political science, staffed by political scientists, in the Division
of the Social Sciences; it should be coordinate with those in economics, anthro-
pology, and sociology. If these changes are made, political science will enjoy
the same benefits from NST as the other social sciences,

In closing, it should be noted that the National Research Council of the Na-
tional Academy of Sciences hag reorganized its Division of the Behavioral
Sciences this year to include political science on an equal basis with the other
social sciences. This sets an example that the NSTI' might well follow.

(pp. 1027, 1029-1030)
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X. GOVERNMENT-INDUSTRY RELATION SHIPS IN R. & D.
ACTIVITIES

A. Government-industry relationships
B. Government contracts to industry
C. Patent policy

D. Byproducts of Government R. & D.

A. GOVERNMENT-INDUSTRY RELATIONSITIPS

Alleged superiority of large, over small, firms in pursuit of organized
research. (Foley)

It has long been argued that large firms are in a better position to
pursue organized research activities than small firms, The most im-
portant reason given is sheer size because (1) only large firms can
afford to maintain a number of research projects of which only a few
will be successful, and small firms do not have this margin of safety;
(2) small firms face shortage of personnel, have less access to outside
funds, and are unfamiliar with business opportunities outside their own
locale; and (8) economies obtainable in large-scale operations are not
available to small firms, who cannot, count on diversity of research
projects necessary if they are to exploit their discoveries fo the utmost.

Although there are some elements of truth in this, the small firm can,
and should, play a larger role in our total research effort. Small busi-
ness has certain inherent advantages: (1) it is more flexible organiza-
tionally and in many cases can exploit development potentialities
neglected by the larger firm; (2) in some of our most important in-
dustries innovations of major economic significance have come from
independent inventors and small firms; (3) many major increases in
productivity have come about through a series of small process and
product changes, well within the capabilities of small business; and
(4) small firms have been creators of a long list of the important com-
mercial inventions of the past century. Iven big business concedes
the role of small business in invention and innovation. In short, small
business can provide a meaningful contribution to our national re-
search endeavor.

(Pp- 733-734, 738789, T43-745, 745747

Competition with foreign B. & D. efforts (Ilalaby)

In research on commercial aircraft, such as the supersonic transport,
many foreign governments have no compunction about furnishing full
subsidy for development, which they achieve through nationalized
corporations. What is at stake is private enterprise In aeronautical
manufacturing. Tomeet the challenge to the supremacy of the United
States in the production and sale of commercial aircraft, the Presi-
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dent has proposed a Government-industry partnership in which re-
search and development costs are to be shared, and recovered by the
Government and private industry as partners.

(pp. 133-136, 138-140)

Delineation of areas of R. & D. between the Federal Government and
industry (Jones of Esso)

Tederal research management should give more attention to the
proper evaluation of research projects. Among the areas of Federal
intervention in research that are questionable are those “which are
not, likely to be of commercial utility until 10 to 20 years hence or
even longer,” and in particular, “applied research and development
oriented toward the civilian economy.” Not only could private in-
dustry make use of the technical talent in programs which might bene-
fit the economy in the more immediate future, there is also the danger
that research programs with long-term objectives may be outdated
by subsequent developments.

% # * thig select committee can, I believe, serve a very useful purpose by
focusing attention on the need for careful delineation of those areas of research
and development appropriate to Federal support, and those appropriate to indus-
try support. Some of the management problems now confronting the Federal

Government in research may be minimized if the areas of Federal Government
regponsibility for research are spelled out clearly.

(pp. 781-782)

Distribution of Iederal research assistance to economic and technical
areas (Rose)

I suggest that the committee appoint a * * * task force which will devote
its attention to the problem of redirecting our national research efforts to areas
which will support economic and technical growth of the Nation as a whole—this

to the extent permitted by the need for research in support of weapon and space
development.

{p.793)

Effects of Federal tox policy on industry’s B. & D. (Vickers)

In our company [Sperry Rand Corp.] we are convinced that we
must be able to invest adequately in basic and applied research, and
that, to do so effectively, we must make a satisfgctory profit after
paying for our in-house research.

Federal policy respecting corporate taxation has a major effect on
what funds remain available for research by industries, and a sub-
stantial reduction in corporation taxes and favorable new tax laws are
looked forward to.

Your committee may wish to explore whether gpecial tax allowances to en-

courage selected cxplorations by industry have merit, particularly in research
areas that would advance important national objectives.

(p. 1066)
Effect of Government-supported research on industry (Bush)

Tn view of our economic difficulties—insuficlient rate of industrial
growth, excess outflow of gold, and international trading problems—
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It would be well to find out whether the pressure of Government-supported
research is not now breventing industry from doing its research job well,

(p. 462)

Government-industry relationship in large, mission-oriented projects
(Vickers)

The closest relationships between Government and industry occur
mn_the large, mission-oriented projects in which there comes into
being— ‘
an evolutionary mix of concurrent applied research, development and now, gen-
erally, small scale production. Such projects obviously consume the greatest
share of Government-provided fundsg. It is here that understandable interest
centers on choosing the right project to meet the specified objective, or of decid-
ing whether duplicate projects should be undertaken to meet the same objective.
Because of the high costs involved, eritical choices must be made by Government
not only on what hardware will do the job, but whether the objective itself is
one of national necessity, And if is not infrequent that a more agonizing decigion
needs to be made, viz, when to stop a project that is not getting anywhere, is too
costly, or too late.

(pp- 1066-1067)

Incentives for industrial research (Peyton)

An examination should be conducted into the means and incentives
which governments at all levels can use to create the proper environ-
ment to stimulate private enterprise to do increased research.

Given the necessary incentives, the private sector of the economy will perform
much of the research now being funded by the Government.

(p. 1034)

Joint responsibility of Government and private indusiry for certain
programs (Hollomon

Here I think recently we have come into the most trouble. Iike Dr, Wiesner,
I am convinced that we are inadequately supporting those things that have to
do with our civil side of our life and our technology and our economy, But in
these cases we must insure that we do this, if the Federal Government partici-
bates, without taking away the initiative of the private enterprise.

‘When the technology applies to a general activity that benefits the whole of
the publie, or is so costly that individual support is not feasible or sufficient, or
when its benefits are too diffuse to warrant individual support alone, then Gov-
ernment has a role to play.

TIixamples of these various situations are (1) agricultural research,
(2) R. & D. in the communications satellite and supersonic transport
brograms, and (3) early support of atomic energy and aviation tech-

nology.

As technology matures, however, participation by private enterprise should
expand. Questions then have to be asked as to the rate at which the Federal
Government should withdraw from the support of the technology. Elimination
of vested interests, or of techmnological featherbedding, or scientific feather-
bedding, is a problem not unlike that in private industry.

The “civilian industrial technology program?” in the Department of
Commerce is designed to catalyze the support of technology by indus-
try and to examine those factors in the environment which retard the

rapid use of technology for industrial development,
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I am convinced that the benefit to the country as a whole as well as to private
industry of an increased industrial technology effort far outweighs the private
and public costs.

(pp. 292293, 206-297)

Nature of relationship between Government and industry (Haber)

The Government-industry relationship should be considered as a partnership,
rather than a competition, and improvements in this partnership should use the
incentives inherent in the free-enterprise system.

(pp. 605606, 608)

Relationship between Government agencies and civilian scientists

(Murray)

The relationship between Government research officers and civilian
scientists has changed in the past years, until now scientists solicit
Government agency support more often than the agencies go to the
scientists with research problems. This relationship warrants more
consideration and recognition.

(p. 457)

Relationship of Government B. & D. to industry RB. & D. (Killian)

Several problem areas can be distinguished in the relationship be-
tween Government and industry :

(1) What has been the effect on the utilization of scientists and en-
gineers on the Federal R. & D. carried on by industry, and on indus-
try’s own privately financed R. & D. ¢

(2) Have the growth and policies of the Government’s R. & D. pro-
oram been a cause of the decrease in the rate of growth of R. & D.
financed by industry ?

(3) Has the Federal R. & D. program caused a rise in the cost of
research so that industry has hadp to hold back its own research ?

(4) R. & D., whether privately or federally supported, which 1s
sponsored by industry is concentrated in a few industries. Can Gov-
ernment encourage industry in a wide utilization of research in
industry ?

(p. 758)

T'he relatively small proportion of Government R. & D. assigned to
small business (Foley)

Small firms should have a larger role in the Government’s R. & D.
offorts. 'The portion of Federal R. & D. money received by small busi-
ness is below its capabilities, and is an insignificant amount of the whole
spent by the Federal Government on R. & D. A few large companies
receive a high proportion of the research money. A 1960 survey by
the National Science Foundation indicated that the largest firms, rep-
resenting only 3 percent of the total, accounted for 90 percent of fed-
erally financed R. & D., while the small firms (those with less than
1,000 employees) representing 90 percent of the total number, ac-
counted for only 5 percent of federally financed R. & D. Yet the
small firms employed 10 percent of the available R. & D. scientists and

engilgeers. Surely they are capable of obtaining a larger share of this
WOTK.
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I am concerned about this statistic and I am confident that Congress shares
my concern. My position ig that small buginegs has proven to be an efficient
performer when it hag had an opportunity to participate in prime contract
awards. Its capability to perform in this area of Government expenditurey is
greater than the very minor role it has experienced. Ilowever, I fully realize
that it is impractical for Government agencies involved in research and develop-
ment activitics to be bound with a mandate stating a fixed percentage be awarded
to small business. That is beyond the limit that we would care to go. Such
a mandate would only divert Government agencies with research responsibilities
from their main objectives. It would neither be desirable for the economy nor
good for the taxpayer. There are other avenues of approach. (This was fol-
lowed by an explanation of the various methods used by the Small Business
Administration to improve the position of small business.)

(pp. 739741, 744

The responsibility of private reseqrch in the national research effort
(Jones of Esso)

In summary, we would like to urge that the committee give careful considera-
tion to the desirability of making the national research and development effort
more efficient and effective by stimulating and encouraging private enterprise to
take on the responsibility and expense of a larger portion of the total national
regsearch effort for the benefif of the national economy. S8uch an approach will
place the responsibility for research and development on those parts of our
American system which are in the best position to exercise this responsibility.

(p. 784)

Use of private industry for Government research. (Vickers)

* % % 'We feel that your committee might want to consider whether present
Government-industry relationships on basic and much applied research tends to
discourage industry from “selling” its scientific capabilities to the Government.
Many industrial research directors find themselves “locked out”, believing that
such advanced research sponsored by the Government is the exclusive province
of the Government laboratory, the university or the tax-exempt institution.
Others are hesitant to mount a complex marketing task to seek out potential
business from myriad agencies, to expend the time of their most valuable re-
search workers in the risks and frustrations of current bidding procedures, and
to compete against agencies or universities which appear to have a built-in
competitive advantage.

The use of broad area, support-type contracts with reasonable overhead allow-
ances deserves serious congideration. Industry is quite capable of supplying a
greater share of advanced research to Government, provided means of funding
this regearch are improved.

(p- 1066)
B. GovernMeNT CONTRACTS TO INDUSTRY

T'he bidding process in letting Government contracts for performance

of research by private industry (Vickers)

One aspect of large-scale defense projects which is worthy of con-
sideration is the extensive investment by industry in the competitive
bidding process_involved in selecting one or more contractors for a
development assignment. Competitive bidding of this type

* x % jo 3 high-risk situation, and winners and losers of confracts alike are
making multi-million-dollar expenditures each year. Much of this cost is borne
by industry. * * * Since only the winner may profit, the other contenders have
suffered a dilution of profit. We feel that more efficient means of procurement
should be encouraged.

(p. 1067)
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The concept of profits in negotiated contracts detween Government
and industry ( Vickers)

The Department of Defense merits commendation for its new regu-
lation, ASPR 3-808. It greatly expands the principles involved in
the negotiation of profits and fees on negotiated contracts. Briefly,
it gives contractors opportunity to earn profits commensurate with
risk, increases rewards for good performance records, and rewards
contractors who provide their own facilities and financing or who
have made prior pertinent contributions in R. & D. at their own risks.

If this regulation is administered throughout the contracting process in the
spirit expressed in this policy [ASPR 3-808.1 policyl, it will most assuredly
be in the national interest. * * *

‘We should point out, however, that other modifications to procurement policies
are needed also. * * * DProfits obtained from Government contracts become
progressively lower as one goes from production to development to applied re-
search to basic research—and frequently the latter two are done at a loss. We
believe your committee will feel with us that this is not a satisfactory situation
for either Government or industry.

Finally, there are objections to the present section XV of the Armed
Services Procurement Regulations which, although it does not in itself
seem unreasonable, has been unsatisfactory in application because 1t
in fact makes cost sharing mandatory. The restrictive effect of man-
datory cost sharing limits the potential benefits which industry could
contribute to the economy. The committee might be interested in see-
ing a constructive outcome to the current attention being given to re-
vising the regulations.

(pp. 1067-1068)

The cost of independent It. & D. as an overhead item in defense con-
tracts (Haunghton)

There are certain costs that are completely excluded from overhead. We
cost share sometimes on the basis of it all comes out of profit, what we call share,
It is a matter of negotiation with the agency that we are doing businesg with.
In other instances the agencies that we do business with in the Government
will allow-a portion of the cost of this reseavch to go into our overhead. Now
this doesn’t mean that we recover everything in overhead, because we have
straight fixed price contracts, and we have fixed price incentive, and we have
cost-plus incentive, and then we have in some of the . & D. work, we have CPFPR
[cost plus fixed feel, so it goes across this wide range. But it means that part
of the cost goes into the overhead and goes into the Government contract.
Sometimes this costs the Government something., Other times it doesn’t cost
the Government anything.

In making a contract with the Government, the cost of research is
added in as a part of the cost of services to the Government. It is not
added on a profit basis but as a part of overhead.

[Tt was asked whether, if the cost of personnel salaries for research
should run 10 to 20 percent above the average for the industry, that
would be added in as'part of the overhead. In reply the witness said:]
“The cost of their salaries, yes.” [When asked whether it did not
matter how much these people doing research were paid, if the com-
pany wanted them for special jobs, becanse Uncle Sam would pick up
the tab, there was this reply :]

Unecle Sam picks it up on certain kinds of contracts and certain kinds of con-
tracts we pick it up on * * * a lot of these jobs that we win we bid them. * * *
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we have more competitors than just in the aerospace industry now. * * * there
fn‘g atlot of people doing work for the Government other than Just the aerospace
industry.

(pp. 104, 106-107 )

Criteria other than size to be used in awarding contracts to “small
businesses” (Foley)

R. & D. contracts should not be taken away from big firms merely to
be given to small firms, nor should any definite percentage of contracts
be reserved for small business.

The Small Business Administration has not attempted a geographi-
cal diversification of contracts to small business,

Other important factors, in addition to size, include the experience
of the leading members of the firm, their financial competence, their
p;;evious relationships with either Government or industry in terms
of success.

(pp. T47-749)

Disadvantage of small firms in contract %egoﬁation (TFoley)

Some smaller concerns do not take the trouble to bid on contracts,
because they believe they have no chance to win—there is “just a com-
plete feeling of frustration.”

Small firms often have to hire outside help to aid them in the com-
plicated processing of a bid for a Government contract, because the
requirements are so complicated. Large concerns, however, can keep
experts for negotiating purposes, at (rovernment expense,

(p. 745)

M ethod of letting contracts to industry (Halaby)

There are certain principles which should be more widely applied
in issuing contracts to industry. In development contracts, the pri-
vate contractor should share the cost because he may share in the
benefit. In some cases the Government should get a royalty on the
products that evolve from the contractor’s developmental work.

(p. 130)

Negative effects of small applied research contracts (Iaber)

The small size and short duration of applied research contracts
have the following effects upon an industrial research laboratory :

1. Compartmentalization of effort, which frustrates interaction and inter-
disciplinary activities.

2, Difficulty in attracting the best personnel, who tend to avoid such an
atmosphere because of its instability.

3. Ineflicient use of technical Dersonnel on proposal writing and negotiations
for small contracts.

Recognizing that many projects are small and isolated in nature,
the present system has tended to fractionize research effort more than
necessary. Wherever appropriate, the continutty of research efforts
and extensions over longer periods of time should be encouraged.

(p. 607)

26—665-—64—pt, 3-—11
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C. Parent PoLicy
Patent policy (Smith)

Government should develop a realistic patent policy, so planned and
developed as to encourage cooperation between industry-supported
researchers and Government-supported scientists.

Government, contractors, even though using Government, research
money, should receive “fair and adequate exclusivity” for the results
of their research work in recognition of the fact that they were chosen

by the Government because of their “superior facilities, know-how and
inventive genius.” Such arrangements spur incentive for future work.

(pp. 1038, 1040)

Protection of private investment in products of private research
(Vickers)

Laws involving acquisition without compensation of rights for the
Government in data and inventions developed with private research
funds, have brought an alarming reduction in protection of private
investment in research.

Many of these laws, policies and practices not only discourage investment of
private funds, but when guch funds are committed, the cost and risk of the
private research and development is increased. Congress has already heard
much testimony to the effect that this situation is not in the best interest of

the Government. We trust that this important aspect of the Government-
industry relationship will be given attention by your committee.

(p.1066)

Small business and patents and proprietary rights (Foley)

Small firms feel that they have been dealt with unfairly in the area
of proprietary rights and patents.

Because of their small portion of Government-financed R. & D., small
firms have less access to research byproducts. Prime contractors can
more often obtain patents and processes which they can exploit
commercially.

Congress made its intentions clear in section 9(b) (2) of the Small
Business Act, with instructions to the Small Business Administration
t0 assist small business concerns in obtaining such benefits.

(pp.733,741)
D. Byeropvors oF GovERNMENT R. & D.

Corollary benefits of the Federal research programs (Haber)

The first of these is the technical contribution that defense, space, and atomic
energy programs have made to industrial activities and consumer products. L

(There is) another legacy of perhaps equal Importance, This is the ability,
on the part of the Government-industry team, to manage and complete very large
projects of extreme technical complexity. This capability is available for other
future challenges that may be altogether outside the realm of atomic energy,
defense, and space. * * *

Owing to the size and scope of these programs (several possible programs are
cited), planning and financing would require Government participation. The
gkills and techniques to undertake such tasks already exist in the Government-
industry partnership developed in the course of our defense, space, and atomic
energy programs.

(p. 608)
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Effectiveness of converting B. & D. into practical products (Vickers)

Research and development is viewed as a pyramid of four parts. At
the top is basic research; the greater the incentive for the researcher
to put his findings to use, the closer he approaches the next segment
of the pyramid. The next segment is applied research, which carries
forward the application of scientific principles toward ultimate pro-
duction of useful results. The third segment is development, and the
fourth section or base of the pyramid is production.

This, in our view, must be the paramount and ultimate goal of the whole re-
search and development process. It is through the production and distribution of
the fruits of research and engineering that each citizen—who in fact pays for the
whole effort—receives the benefits for which he pays.

If the committee concurs with this premise, then the emphasis in its appraisal
of Government’s role in research and development should be upon how effective
is the process of converting research and development into practical end products
serving the Nation. Inasmuch as only industry is or should be exclusively in-
volved in the functions of production, sale, and distribution, it is apparent that
the interfaces between the four segments of the pyramid and thus also of the
Government-industry relationship become of utmost importance.

(pp. 1064-1065)

Iinding useful byproducts of B. & D. (Halaby)

More attention should be given to getting double duty out of de-
velopment dollars by gleaning new products and byproducts of re-
search. Just as in industry, in the various agencies there should be
someonse constantly watching for things that can be picked out of the
research and development programs and made usable for civil appli-
cations.

(p. 131)

Relationship between the military and industry in use of results of
defense It. & D. (Teller)

(A member of the committee questioned the witness concerning
(1) the charge that too much time and attention are devoted to mili-
tary R. & D. at the expense of the civilian economy ; and in particular
to (2) the charge that the military, under the guise of security require-
ments, do not release results of R. & D. for civilian use.)

I am under the impression that there has been a conscientious effort and an
effort that has paid off to make available the results of our military research
to our economy. One example is the development of our planes. * * *

I do not deny that there may have been cases where better, earlier availability
would have been of help. Buf in general I think this charge is based on an
exaggeration, I mean the charge that military developments are not available
to the civilians. This is an exaggeration,

In one respect, however, the charge may be valid, but this is not due
to action of the armed forces.

*® % % We have laws, very restrictive laws, concerning security. In many
arcas you are not allowed to communicate to the industry unless it is first clearly
and completely proven that publication cannot possibly hurt our country. Such
proof is immensely hard to get.

* * * » * * .

I believe that at any rate the burden of proof should be on the other side.
Things should be open, unless proved to be dangerous. * * * The willingness
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for cooperation is there. The practice of cooperation is there. But some of our
laws make the cooperation unnecessarily difficult.

(pp. 942-944, 951)

Usefulness of military and space R. & D. in the civilian economy
(Foley)

Most, Government R. & D. work is directed toward national defense.
For the most part, the implications (the spillover) of military tech-
nology for civilian uses are largely unexplored. The Small Business
Administration is conducting such explorations, and is working with
the National Science Ifoundation, the National Aeronautics and Space
Administration, and the Department of Commerce to supply small
business concerns with usable information derived from Govern-
ment-funded R. & D. The SBA is conducting several services for
transmitting such information to small business.

It must be recognized that the knowledge gained from Government expendi-
tures in space and military research and development can, in many cases, be
transferred directly into industrial application. This information contains the
potential for crcating new industrial techniques, materials, products, and
processes. If assimilated properly, it can exert a profound influence on our
civilian technology. The Federal Government, therefore, has an obligation to
develop a workable system of utilizing this enormous reservoir of scientific
information so that its benefits can be transmitted to businessmen both large

and small in order to provide the ingredients necessary for an accelerated
growth in our civilian economy. * * *

(pp. 741-742)
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XI. MANPOWER, SCIENTIFIC AND ENGINEERING

- Allocation and utilization of manpower
. Competition for manpower

Developing manpower

. Scientific freedom

. Shortage of manpower

. Conflict of interest

HECOWEE

A. Arvrocarron anp Urtrization oF MANPOWER

Allocation and wtilization of limited scientific and engineering re-
sources (Jones of Esso)

It is doubtful whether the fraction of national resources devoted
to science and engineering can be increased “simply by making more
money available”, and it is questionable whether the greatly in-
creased R. & D. effort now in the preliminary stages will yield bene-
fits to the national welfare commensurate with its costs.  More im-
portant than the expenditure of money is the proper allocation of the
limited supply of scientific and engineering resources which is avail-
able. |[The resources referred to ave primarily “creative, imaginative,
inventive, innovative people who spark the research and development
programs.”]

The Nation has in the last quarter-century developed a very large
research and development capacity.

However, it is my opinion that we have not coupled rescarch production with
the rest of the civilian economy in a satisfactory manmer. We are still learning
how to plan and use regearch so that the results can be of the most timely value
to the economy as a whole.

(pp. 781, 785)

Allocation of manpower to different areas of . & D. (Haworth)

* * % Whereas funds for military research and development are cquivalent to
and, therefore, interchangeable with funds for other military purposes, the same
is not true of our resources of scientific and engincering personnel, They are
not interchangeable with production or military manpower and our total is
limited in extent. We must, therefore, be careful not to overuse this resource
in any single area to the serious detriment of others.

(pp- 12, 14, 20)

Brainpower waste (Brown)

An individual’s talent may be wasted if he shifts around agencies
and programs too frequently, or if he changes from one field of research
in which he is very experienced to one in which he is less so. Changing
from one to another program, however, is not necessarily wasteful
unless it happens too often.

.181-182
(pp ) 1935
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Impact of military and space B. & D. on civilian economy (Kistiakow-
sky)

Effect of use of major portion of our scientific and technical person-
nel on military and space problems:

(@) Partial responsibility for slow growth of the civilian economy,
and

(b) Partial responsibility for inhibiting the growth of privately
financed research and development because of the consequent rise in
costof R. & D.

(pp. 610-611)

Monpower utilization (Killian)

Proper manpower utilization is more important than the way we
allot our R. & D. dollar. The Government should always consider
manpower utilization in the advance planning of its large R. & D.
programs. It should avoid policies and procedures leading to in-
efficient deployment of personnel, overemphasizing one area at the
expense of another, stockpiling, and so on. Since 60 percent of all
scientists and engineers in R. & D. in the United States are working
wholly or in part on programs or projects financed by the Federal
Government, the Government has a major responsibility in manpower
utilization.

We urgently need more information about manpower utilization.
At the request of the President, a committee sponsored by the Na-
tional Academy of Sciences, of which I [Killian] serve as chairman, is
studying the subject and hopes to report early in 1964.

(pp. 757, 762-763)

Misuse of scientific personmel (Bush)

* * » T do not think there is any danger in the basic field of getting a good
seientist to work on the wrong thing. * * * I know perfectly well you cannot get
a basic scientist to work on anything unless he is genuinely interested. * * * He
will pick his own problems if he is any good.

The big engineering organizations have to be run in the way you
would run any business, and there men get put on to things that they
do not think worthwhile. It isbound to happen.

(p. 466)

Resulis of overewpenditures for research (Bush)

* x * If the country pours enough money into research, it will inevitably sup-
port the trivial and the mediocre. The supply of scientific manpower is not
unlimited.

[In questioning, the belief was expressed that] we have already
reached the point “where our support of research exceeds the supply of
first-rank scientists.”

(pp. 461,463-464, 467)
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B. CoMmrrrITION FOR MANPOWER

Alleged pirating of scientists from private industry by the Govern-
ment research programs (Haughton)

In 1955 the divisions of the Lockheed Ailrcraft Corp. employed a total of 8,300
scientists, engineers, and supporting personnel in research and development
work, representing about 17 percent of our total labor force. By 1962 this
group of research and development employees had increased to 27,000, about one-
third of our total labor force.

I don’t think they [the Government programs] are pulling seientists from us.
To be real honest and straight about that, we might be on the other side of that.
‘We might be hiring scientists that would otherwise be employed in other industry.
* % % However, I think there has been an increase in ithe recognition of scien-
tists, and I think this will adjust itself as time goes on. But I guess we have
done this with our programs. We have pulled scientists from other places, be-
cause we have increased our scientists.

[Replying to the question of overbidding for the services of scientists
and technicians, the witness stated :]

I don’t believe we pay more than the going rate in our industry.

(pp- 104, 105-106, 108-109)

Competition between Government and non-Government establishments
for scientific personnel (Jonesof HEW)

The present salary ceiling for scientific personnel in Government 1s
too low to enable the Government to obtain the number and kind of
scientists it needs. '

As to NIH, its problems are related to a lack of competitive situation with even
educational institutions now for the services of competent scientists who are
available.

The salary ceiling of $20,000 is considerably below what is the going rate for
competent medical scientists in most of our institutions, and certainly in our
commercial research laboratories.

(pp. 53-554)

Competition for brainpower (Brown)

New agencies and programs frequently draw scientific talent away
from other agencies and programs to the latter’s detriment. This is
a significant problem in some cases. Of course, if Congress changes
the relative amount of research funds appropriated to the agencies,
it expresses its judgment as to the relative 1mportance of the pro-
grams, and resulting shifts of scientific personnel are inevitable.

(pp. 181-182)

Effects of Government research programs on manpower supply
(Haworth)

® % * (Certainly the work of the Government in defense and space and so forth
has created a competition for scientists and engineers. * * * and certainly
scientists and engineers are in some diseciplines in short supply in total, and I
think in most disciplines there is need for more highly qualified scientists and
engineers.

® * x T don’t think that one could say that Government research has pulled
people away from industry any more than industry research has pulled people
away from Government research. I think it is just a competition * * *,

(p. 49)
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I'ncrease in salaries of scientific personnel (Shaw)

The need to pay scientists salaries “that are commensurate with
their worth” is a problem in the Agricultural Research Service.
Passage of the 1962 Federal Salary Reform Act which removed the
ceiling on supergrades for scientific positions in Government promises
to help meet this need. This, coupled with the salary increases pro-
vided in 1962, has notably improved the situation. IFederal salary
legislation now pending before Congress will be of further assistance
in competition for top quality scientists.

(p. 208)

Necessity of attracting the best minds to the public service (Wiesner)

Several studies have dealt with this problem. 1962 congressional
action has helped the situation with respect to adequate salaries. How-
ever, there is a special problem that affects the salary of top executives.
Reports have dealt with this particular aspect of the problem.

High quality, prudent and thrifty management will not follow automatically
from wise legislation, careful appropriations, or even direct orders by the Presi-
dent. Implementation of Presidential and congressional intent ultimately rests
on the shoulders of Federal staff, * * * I would urge that this Committee recog-

nize the direct relationship of Federal staffing to the quality of science and
technology programs with which your study is concerned.

(pp. 263-264)

Need for improved pay. and personnel policies in Federal Govern-
ment (Killian)

Inadequate Government pay scales and personnel policies make it
difficult for Government to attract and keep technically competent ad-
ministrators. Such personnel is necessary to improved Federal R. &
D. programs. The committee should give special attention to ways
whereby good management in the national R. & D. effort can be en-
couraged and recognized.

(pp. 757-758)

Salaries of scientific personnel (Bush)

With the greatly increased amount of Federal funds available for
gcience, there is a danger that the competition for personnel will force
salaries indefinitely upward, making it difficult for industry and non-
profit institutions who do not get Federal funds to compete.

(p.462)

Waste of scientific personnel through competitive contracting
(von Braun)

Competition among industrial teams for major space contracts ties
up a lot of top talent making proposals and studies to put them in a
good competitive position. Often these people do not carry through
on implementation of the programs they proposed when a contract
is secured, but start work drafting new proposals.
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This competition is a very healthy thing because it brings the best
ideas to the fore. It is highly desirable because it forces everyone to
try to be a little better than the competitor.

(p. 532)
C. DrveLorING MANPOWER

Basic research in advanced training of scientists and engineers
(Waterman)

One final but no less important aspect of basic research is that it is an
essential ingredient in the advanced training of scientists and engineers. Its
natural habitat is the colleges and universities where thege are trained and where
the association of young inquisitive minds gives added impetus and effectiveness
to the research performed.

(pp- 812, 817)

T'he competence of applied scientists (Teller)

Newly graduated seientists generally wish to engage professionally
in pure rescarch and teaching, and the newly graduated engineers are
well trained for development work. Between the two, the education
of applied scientists is neglected. In our fow “very wonderful”
applied science laboratories, the talented recruits from the universities
have to be retrained for their jobs in the laboratory.

Why do I say this? Our universities train excellent specialists, mathemati-
cians, physicists, chemists, but the chemist doesn’t understand the mathema-
tician. The mathematician doesn’t understand the physicist, and sometimes I
believe the physicist doesn't understand anybody.

We need people, we need specialists who can understand each other’s language,
who can cooperate, and we need particularly people with general education in
the physical sciences, who can lead these cooperative efforts, which are char-
acteristic of the great discoveries, the great inventions of the last few decades.

w % % Tt ig my opinion that general research and development needs support,
needs support which is criticized carefully and in detail, but perhaps what our
national effort needs most is a decent supply of applied scientists who can take
the wonderful ingights of the pure scientist and turn them into practical appli-
cations. If this can be accomplished, then the United States will take first
place in applied science. On thig effort our future may depend in several im-
portant respects.

[The witness described a new course in applied science which he is developing
at the University of California.] .

(pp. 941-942, 946-949, 951)

Developing scientific manpower through aid to ligher education
(Harris)

The Federal Government can help to develop scientific manpower
through direct educational grants and fellowships, as well as by basic
research projects. Recent appropriations cuts in Congress “eliminated
almost all of the exciting new proposals for graduate educational sup-
port. A suggested means of dealing with future programs of a sim-
ilar purpose might be revealed by a case study to determine how such
appropriations cuts have affected proposed graduate programs in
engineering, mathematics, and physics.

(pp. 831, 836)
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National manpower needs (Kerr)

The educational system is in most trouble at the bottom and at the
top. At the bottom, occupational training, retraining, counseling, guid-
ance, and relocation are needed to provide skills valuable in a dynamic
economy where skill levels are rising at perhaps the fastest rate in
history. Full employment is the necessary complement to make such
training effective.

At the top, the Nation needs more research activity in a number of flelds
and more highly skilled personnel—particularly engineers, scientists, mathemati-
clans, teachers, and medical doctors. The most recent Bureau of Labor Sta-
tistics survey shows that from now to 1970 the expected supply of engineers
and scientists will fill only three-quarters of the demand. This is a very large
gap. The prospective situation is particularly critical for engineers.

Fortunately, the levels where Federal aid is most necessary are levels where
Congress hag been most supportive.

(pp. 1024-1025)

Need for engineers of broader professional training (Haber)

Engineers’ professional education does not include enough training
in applied R. & D. translating formal knowledge into workable and
economic products and systems. This should begin at the university
level, rather than being delayed until the engineer’s subsequent. em-
ployment,

(p- 608)

Need for scientific talent to support increased R. & D. functions
(Furnas)

The proportion of Federal R. & D. money relative to the gross na-
tional product (presently about 3 percent) cannot increase significantly
in the future until the number of “top talent” scientists and engineers
is increased through university education. The present level of Fed-
eral support does not constitufe an undue proportion of the GNP, nor
is it a great financial burden. Logically Federal R. & D. expenditures
should continue to rise, but the proportion relative to the GNP is con-

_ditioned on production of scientific manpower.
(p. 1009)

Belationship between R. & D. needs for manpower and the general
manpower situation (Calhoun)

* * ¥ the role of research in our society is closely related to the development
of creative people. Inasmuch as these cannot be separated it is necessary to
congider research and development needs in parallel with manpower needs. Ap-
propriations to one segment of research, by its existence alone, can draw man-
power from another area of research. The possibility exists of placing natural
Tesources research contracts with universities in such a manner as to achieve
the maximum development of needed manpower for supplying the Federal re-
Search and management program in these fields. Interior’s program has little
flexibility for achieving such a goal at the present time. o

(p. 120)
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D. Scientirio Freepom

Freedom of scientific investigation under Federal grants (Berson)

Immediately after World War II there was concern in the academic
and scientific community that the freedom of individual investigators,
and of the institutions in which they worked, might be so severely
restricted by governmental regulation and supervision as to interfere
seriously with the productiveness of scientific research. The policies
of the National Institutes of Health have, however,

* % % nroved so farseeing and imaginative that this did not come to pass,
and the scientific community soon achieved a sense of great confidence in the
wisdom and soundness of the program. From the outset, the National Institutes
of Health organized a system of close scientific and administrative supervision
through their own staff and through study sections, as well as various couneils.

(pp. 796, 799)

Improper use of scientific personnel by the Government (Thomas)

(The question was raised as to whether scientists employed by the
Federal Government are properly utilized in terms of their gualifica-
tions.)

A scientist in Russia might have to do what heis told,

But this being a free country, if a man makes a choice of doing something
that he doesn’t want to do, just because of the facts, where the money is or
something like that, this is a free choice. I wouldn’t respect the man as a
scientist. I might respect his economic judgment, but, of course, that is as far
as I would go.

Since the stated purpose of this committee is to see that Federal
research money is well spent, there is a question whether giving scien-
tists more freedom woul%, or would not, make our research activities
more efficient and effective. The extent to which Government scien-
tists do, or do not, have freedom in their work is of importance,
particularly if by comparison with their degree of freedom in non-
governmental research.

(pp. 415-417)

Maintenance of balance between controls and scientific freedom (Jones
of HEW)

A balance must be maintained between prudent expenditure of re-
search funds and safegnarding of scientific freedom.

Some scientists have expressed concern that these controls (designed to
insure the prudent expenditure of research funds) may jeopardize the frecdom
of the research scientist essential for productive and ereative scientific achieve-

ment. We are confident that this delicate balance between prudence and freedom
will be appropriately safeguarded. .

(pp- 539-540)
Scientific freedom (Heald)

Finally, I think it cannot be overemphasized that the quality of rescarch—
especially research that leads to breakthroughs in knowledge and understand-
ing—ig vitally dependent on the freedom of the researcher.
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The Ford Foundation has subsidized a study concerning the basic
freedoms that a scientist needs in order to conduct effective research.
It is being conducted by a committee of the National Academy of
Science, under the chairmanship of Dr. Kistiakowsky.

(pp. 388, 404)

Scientific freedom (von Braun)

* % % T respectfully suggest that the paramount consideration is that our
basic research efforts continue to move forward as swiftly as possible, without
administrative obstruction, without bureaucratic delay. This can be done only
if we assure to the scientist his freedom to pursue truth, * * *

Any corrective measures taken to improve research should not ham-
per scientific freedom, but nurture scientific talent. Pure science
must be an open society, self-regulating, not regulated by any Federal
control agency.

(p.516)
I8, Suortace or MaNPOWER

Awailability of scientific talent (Furnas)

The reservoir of scientific talent is being depleted more rapidly than
1t is being filled. This situation bears directly on some very serious
problems of higher education.

(p. 1007)

Manpower shortage ( Levin)

(In response to a question whether op not we had enough people
trained to enter the teaching and research fields, if very large new
centers were established, the response was in the negative.)

No, I think we are getting shorter and shorter and this is one of the great
virtues of the Federal brogram of training, * * *

While there are some people today who are not doing all the re-
search they could do now and who could use additional support, there
isalsoa

* * * need to train more at an acecelerated pace, in order to keep up with the
times, or we are going to find ourselves in trouble along about 1975, or so.

. (Inresponse to a question whether it would be unwise to build addi-
tlonal research centers if people were not available to man them, the
witness stated that by the time the facilities were available, the peo-
ple for this purpose would be available.)

(pp- 600-601)

Need for brainpower (Brown)

More researchers must be trained. There is probably not enough
trained manpower to develop more research, programs. In the long
run research has always repaid the effort that is put into it.

(p. 181)
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Need for graduate-level engineers (Killian)

The high priority assigned to basic research in the university does
not mean that applied research is not important. For example, the
National Science Foundation has recognized what might be called
“basic engineering research” to be conducted in engincering schools.

It is urgent that United States increase the quality and quantity of
engineers at the graduate level with training In researc “which in-

volves making things work.”
(p. 155)

Need for scientific generalists (Collbohm)

Colleges need to develop more scientific generalists, able to apply a
number of different disciplines to the solution of problems in order to
improve the rate at which we progress. During the past few years
there has been an increasing application of techniques, methods, and
tools developed in one field of science, to others—what we call the
interdisciplinary use of knowledge.

(p. 724)
Scarcity of highly trained manpower (Fisk)

Quality in this type of manpower is of the highest importance. Much fine
work has been devoted by the National Science Foundation to encouraging an
awareness of and a respect for quality in both scholarship and teaching. It may
well turn out that quality—as well as the scope—of our scientific and engineer-
ing teaching is one of the prime national resources possessed by our country.

It is difficult to find personnel who are able to work in the zone be-
tween engineering and the sciences at a sufficiently high level of skill.

Bell Laboratories find it necessary to require that the newly hired
college graduate with bachelor’s degree In engimeering complete a
graduate program, at the company’s expense, leading normally to a
master’s degree or higher.

(pp. 1002-1003)

Scientific manpower (Iarris) :

One of the important issues which the committee should consider
relates to scientific manpower.

To what extent are we limited by manpower in the research and development
that we can carry on; what are the resources of competent individuals who can
be retrained in order to be effective in research and development programs of
great national urgency? It is as neccssary that we not underestimate the na-
tional potential to do research as that we do not overcommit these critical
manpower resources.

(pp. 828, 832)

Shortage of scientists (DuBridge)

There is no question there has been a great shortage of scientists and
engineers in the last few years, and that there is competition between
Government, industry, and universities in getting the best ones, but
“healthy competition is a good thing in general.”
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All we have to be careful of is that we are not trying to get more research
done than there are people to do it, and I don’t think in the field of basic research
we have yet reached that stage.

(p- 815)

Shortage of supporting help for professional scientific staff (Shaw)

Shortage of junior scientists, subprofessional help, and labor to assist
senior scientists constitutes a problem to the Agricultural Research
Service.

(p. 208)
F. ConrricT oF INTEREST

Conflict of interest as it affects review of R. & D. programs (Water-
man)

In the selection and use of experienced and competent consultants
and advisory committees, the problem of resolving conflict-of-interest
issuesis a “most perplexing” one.

In principle, conflict of interest must be scrupulously avoided, especially by
the Government, for obvious reasons. Ilowever, when carried to its extreme, this
means that no expert can qualify for consulting service if he is receiving any
direct or indirect support from the Government for R. & D. projects or programs
which relate to his consulting. Since in carrying out the R. & D. programs which
the Government supports it is obviously important to secure the services of the
ablest individuals in the field, rigorous application of this extreme policy means
disqualification of this top group for consultation. Clearly this is an extremely
grave matter. It is not soluble by asking such individuals to drop out of related
activities. In the first place, many will refuse; in the second, if they accept, they
are then lost to the programs involved. I have no good answer to this dilemma,
except to say that such individuals are essential in both capacities, and that
therefore one must select individuals with high integrity and objectivity, and
count upon their performance accordingly.

(pp. 810-811, 820)

Ewvaluation of use of scientific advisory pcmelé (Jones of HEW)

[The witness replied to a question from a member of the committee
concerning alleged dangers in the use of outside advisory panels to
make recommendations concerning research programs or contracts
to be undertaken. |

This is not considered a problem in the case of the projects of the
National Institutes of Health.

For example, if a council approves a project application under a NIH Insti-
tute, the Surgeon General is not obligated to approve that project as to its
concept or as to the amount of money. The staff of NIH and of the Surgeon
General are constantly reviewing these actions of the council. They participate
with councils in these decisions, so that the Federal responsibility is recognized,
even though recommendations are made by non-Federal advisory groups.

With respect to other programs within IIEW, extensive reliance on
the advisory panel system is “more difficult.”

* * * For example, the Food and Drug Administration relies on advisory
groups, and it will do so increasingly. But here we have a regulatory function,
so that the conflict-of-interest problem enters into the picture much more exten-

sively than would be true in the pure and basic science field where you are
dealing with nonprofit public institutions almost exclusively.
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Consequently additional factors have to be brought into account
when one undertakes to utilize the same kind of mechanism. Differ-
ent techniques are justified, relating to the specific needs of special
programs.

There are procedural safeguards excluding an individual member
from a council in consideration of a project From his own institution.

(pp. 551-552, 556)

Possibility of conflict of interest in advising Congress (Harris)

There is a possibility of conflict-of-interest situations arising with
senior scientists and engineers in giving advice to the Congress, be-
cause most of them have been involved in Federal R. & D. programs.
The Engineers Joint Council is a tax-exempt organization and the
law restricts our activities in relation to legislative matters.

(pp. 829, 833)
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XII. INFORMATION AND PUBLICATION

A. Information storage,retrieval, and sharin:g 4
B. Individual Government agencies
C. Scientific and technical publications

A. INTORMATION STORAGE, RETRIEVAL, AND SHARING

Abaz’labilz’ty of scientific information (Smith)

There should be improved scientific communication within the United States
of the results of Federal research activity. All grantees and contractors should
be required to submit yearly reports which should be made public unless national

security or other confidential matters are involved., -

These reports should be properly indexed by the Government and
made available to any interested party. This is the only way in whieh
the scientific community can be kept currently informed of research
progress, since final publication of many results occurs even years
after completion. Also, the publication of unsuccessful efforts would
assist other researchers by preventing them from repeating the
experiments. ;

(p. 1040)

Cenitral register of research projects and grants (Kirk)

A central office is needed where all research projects and all grants
in all fields would be registered to avoid duplication of activity, to let
researchers and institutions know what others are doing, and to find
areas where research is needed. :

(pp. 348, 353-854, 360)

Commmumnication between the scientific commmumity and the public
(Harrar)

There was a time when there was very little of such communication.
The situation has gradually improved, but much remains to be accom-
plished toward greater mutual understanding, in part from greater
R. & D. in the art of science administration. Certainly, science has
the obligation to interpret its role to the public and to those responsible
for furnishing support. Both the legislator and the administrator
desire adequate communication.

(p. 1016)

Dissemination and distribution of scientific information (Representa-
tive Robert E. Jones, Jr.)

Significant savings could be made in this area. There is little use
in the extensive research efforts of the Federal Government if the end

1247
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products are not communicated in usable form to those to whom they
could be useful.

* * * Tf information growing out of the multitude of Government research
projects is unavailable because it is buried beneath thousands of other reports,
then all the money and effort which went into the research has been wasted.
The waste is more tragic because it results from nothing more than an inability
to simply find the results of what has been already accomplished. This waste,
in turn, can lead to further waste in the form of duplication and repetition of
research which has already been accomplished.

To eliminate this wasteful situation the Government must maintain an effective
internal communication system, and it must assure an effective over-all com-
munication system. By “overall” I mean that the Government must assume re-
sponsibility even toward those parts of the non-Government research systems that
do not overlap with its own, simply because Government has assumed such
heavy responsibility in the entire research area., This means that the Govern-
ment, in the very near future, must improve existing systems, and devise new
ones where necessary, for preserving the valuable information growing out of its
vast research program and rejecting what is worthless. It must take the re-
sponsibility for summarizing, indexing, abstracting and distributing its informa-
tion promptly and efficiently.

I am sure this committee will want to devote considerable effort to this entire
area of information distribution and retrieval. The opportunities for savings are
great.

(pp. 955-956)

General availability of expensive research results (Thomas)

[The question was raised as to whether it is a form of waste to make
expensive research results—particularly those pertaining to military
use—available to the world scientific community. The witness re-
plied:]

No, I donot. Iwill give you an example. Some figures I read recently pointed
out that in the USSR, one farmer can feed three people. In the United States
1 farmer feeds 29 people. Agricultural science is the same all over the world.
It is equally avallable to the Russians ag it is to us.

I think the specific answer to your question is that the scientific information
developed through research is available to everybody, and the question of who
utilizes it best is the important element in the question that you ask, not the
development of research, of science through research. This I never consider to
be wasteful.

* * %* * * * *

Of course, you have at the one extreme national security leaks, and at the
other you have the fact that no matter what you develop, take the atomic bomb,
for example, information about it is always bound to come out in the long
run. * * * But this is an inevitable thing.

* * * T think we find a very good balance between the extremes of secrecy that
would stifle scientific information exchange on the one hand, and too free and
open an operation on the other.

- * » * . * -

You can’t hold back human thinking, and this is what you are dealing with.

(pp- 417-418, 419)

Information retrieval (Haller)

The information we already have must be made easier to find and use. One
of today’s biggest problems in R. & D. is simply knowing what has been done.

Better methods are needed for storing and retrieving technical in-
formation we already have, and the Government might well support
more research on the information retrieval problem. Better use sﬁould
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be made of existing computer technology in cataloging and retrieval.
Present communication getween laboratories and scientists, through
meetings, reports, and technical journals, is a stone-age approach to
the problem. The amount of information now existing 1s so great that
it can no longer be adequately transmitted by people talking and
listening and writing to each other.

(pp. 833, 836, 338-339)

Need for improved communication in research (von Braun)

There is “urgent need” for “prompt, open, continuous communica-
tion” among scientists and between scientists and the (Government
hierarchy.

At present the means whereby a scientist-engineer can canvass re-
search in his field are inadequate and may lead to duplication. It is
sometimes easier to conduct research than to locate information on
what others have done.

An organized, comprehensive data system is recommended whereby
a scientist can obtain information quickly and accurately. Iigh-
speed electronic research-library and data-dissemination systems now
being developed will be the greatest tangible improvement which can
be made to the Government’s research program at present.

Wo must improve the means whereby the scientist communicates
with the administrator and through the administrator with the public.

We must find a way to inform the Congress, as representatives of
the people, in layman’s language, of scientific facts on which to base
national research policy decisions. Providing such a service to the
Congress is becoming one of the imperatives of our democratic system.

It is very important to the scientific community that the national
standard data system in the National Bureau of Standards be fully
implemented. Congressional financial support will be needed in
future years.

Better use could be made by members of the scientific community
and by administrators in the Government of NASA’s system of bibli-
ographical document control, and it could be copied in developing in-
formation handling systems in other scientific fields.

(pp. 518-522, 528)
B. Ixpivipual GOVERNMENT AGENCIES

Access by industries to information of National Science Foundation
(Haworth) :

[A member of the committee stated that he had been informed of
some difficulty by segments of larger industries, claiming they did
not have access to information of the NSF, whereas smaller concerns
in industry had no difficulty whatsoever. IIe asked whether this had
come to the witness’ attention. He replied:]

No, and I don’t see how it could be so.

[The member furnished the witness with a copy of the allegation
and entered it in the record, with a request that the witness respond
to it later.]

(p. 55)
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Lvaluation of work of the Scientific Information Exchange
(Freeman)

Is the information given out by the SIE of good scientific quality,
and do SIE services really inform research directors and scientists
about new research that they may not have heard about?

The report of the President’s Scientific Advisory Panel indicates
that SIE services accomplish their primary purpose. Hundreds of
unsolicited letters also say so. Five hundred users of SIE informa-
tion were recently asked by questionnaire these questions, and 97 per-
cent replied that they had learned about new research in their own
specialties that they had not known about before, and the information
helped them avoid duplication. Seventy percent said the SIE an-
swers were comprehensive and did not contain extraneous or irrele-
vant material. About 50 percent said they used the information to
avoid duplication in preparing research proposals and grant applica-
tions.

From this evidence, it would seem that this kind of an information service

does, in fact, fulfill its primary purpose and that the information is Judged to
be of good scientific quality.

(pp. 844, 845)

Interchange of scientific information (Furnas)

Standardized methods for classifying, indexing and abstracting
coupled with appropriate machine methods will facilitate communi-
cation of R. & D. information. These should be encouraged. The
overall Scientific and Technical Program (STINFO) should be en-
couraged and stimulated. .

(p. 1010)

Lack of scientific information facilities (Shaw)

Library facilities to meet increasing demands for scientific informa-
tion are needed by scientists in the Department of Agriculture, State
experiment stations, and industry, doing research on food, biology,
and agriculture. An appropriation has been recommended for plans
for a new building for the National Agricultural Library at the Agri-
cultural Research Center in Beltsville, Md.

(p. 207)

Prevention of duplication in research by the Science Information Ew-
change (Freeman)

* * * In the present research process, there is probably a 1- to 3-year gap be-
tween the time that an investigator actually starts his work and the time the
results are finished, published, and available to the general scientific com-
munity. It is the time that the research project is proposed and the time that
the results finally appear in the technical journals, libraries and other doc-
umentation services. It is the SIE’s purpose to complement these services by
covering the prepublication hiatus of the research process. * * * timely informa-
tion about new projects when they are started and long before they are generally
known, can do much to help avoid unwanted and unknowing duplication.

There are no regulations requiring that a person with a Federal re-
search grant must file information with the SIE.
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There are two sides to the argument concerning coercive require-
ments that researchers using public money should make their work
public property.

I think that the loopholes that we have as far as the Federal system is con-
cerned is merely a matter of time, if there is any problem here in getting these
records. It is a question of time. Getting the records from the thousands
of other agencies outside the Government * * * would also be a slow job because
there are so many of them, thousands of them.,

* * w * * * *

From my point of view ag director of the Science Information Exchange, I
have a feeling that wholehearted cooperation from the scientist would give us
better quality of material.

There has been a great deal more enthusiastic cooperation from
many places because of congressional interest and interest from the
Office of President in the last few years,

My feeling has been * * * that perhaps the exchange will be 4 better imple-
ment, a better instrument in the long run, if this material can be gotten in, by,
shall we say, sweet persuasion, willingness, interest, enthusiasm, and coopera-
tion. It might be slower to build it up, but I think it would be better information
in the long run, )

(pp-. 887-838, 845-849, 852)

Storage and retrieval of information (Ewalt)

The problem of storing, retrieving, and sharing information is a
growing problem of national and international dimensions. The work
and influence of agencies such as the National Academy of Science
should be extended. The Armed Forces National Research Council
Committee on Vision is doing an excellent job of coordinating efforts
in vision research for the armed services. '

(p. 370)
C. ScieNTiric AND TECHNICAL PUBLICATIONS

Communication of scientific information (Schairer)

[The committee] may find it useful to look into the problemé involved in the
publication of research results and also the impact of security on the availability
of rescarch reports. It is my impression that you will find a healthy attitude
by all involved. )

Although both aspects present difficulties in communicating sclen-
tific information and thus assuring against unnecessary duplication,
the difficulties do not prevent research workers from keeping informed
‘on research in their particular fields. '

(p. 1036)

Cost of scientific and technical journals (Feldmann)

It is suggested that the Government consider ways to help pay the
increasing cost of the scientific and technical journals, through which
results of Government research are disseminated. These journals are
published at a deficit to their sponsoring societies and associations,
resulting in substantial financial hardship: -

(pp- 883, 887)
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cock

There are 600 or 700 society publications at present. They are non-
profit and do not accept advertising. However, if their Government
rant or page charge is dropped, they will have to accept advertising.
he independent profitmaking publications will then have to compete
in the marketplace with publications of nonprofit societies which do
not pay taxes. The result is unfair competition between these pub-
lications and the independent. profitmaking publications.

(p. 928)

Government subsidy of nonprofit publications and freedom of the press
(Babcock)

There is competition in the United States for news and information. This
competition, which is healthy and in the best interests of a free society, requires
free gecess to news and information., If the Government publishes its own pub-
lications, or encourages subsidization of nonprofit publications, there could be a
tendency to favor the Government supported publication with better news and
information than might be available to a free and independent business press.
There is thus raised the question of freedom of the press.

(p. 927)

Publication costs (Ewalt)

The Federal Government is helping in the problem of publication
costs by including money in grants for this fpurpose, and 1n turn re-
searchers are being charged by the journals for the publication costs.
This is a back-door approach, and a more direct method should be
used.

(pp. 366, 370)

Danger of future unfair competition from tax-exempt journals (Bab-

Results of Government subsidy of nonprofit publications (Babcock).

Government subsidy of nonprofit journals through page charges
and grants produces the following results:

First, a page charge is established for publishing editorial material in the
publication, and the Government directly or indirectly pays this page charge.

Second, the publication solicits advertising which competes with taxpaying
publications which in turn help finance the Government.

Third, since the publishers are tax exempt organizations no income tax is paid
on advertising profits which sometimes ensue.

Fourth, the publication is mailed at exempt postage rates considerably lower
than those provided for taxpaying publications which are published for profit.

(p. 926)

Suggested studies for the committee concerning Government subsidy
of nonprofit publications (Babeock)

Our purpose in appearing today is to fully endorse the excellent concept of this
committee. In the same way that you will seek information about research
itself, so do we hope that you will include within your study the subject of page
charges, grants to publications, alternate methods of dissemination of informa-
tion, and best utilization of the existing independent press of the United States
to the best interest of the scientific and research programs of the United States.

Associated Business Publications * * * has stated that the need for the Gov-
ernment to disseminate the results of Government financed research is certainly
recognized by the Association.

Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9



Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9
FEDERAL RESEARCH AND DEVELOPMENT PROGRAMS 1253

We would hope, however, that the committee would look into the matter and
determine whether page charges and grants to technical journals are the best
method of dissemination. * * * Certainly there are areas where the business
press of the United States may work to the deflnite advantage of the Govern-
ment. It would be our hope that these hearings would explore this possibility.

(pp. 927-928)

Unnecessary prol'éferdtion of journals (Babcock)

The Government, through its subsidy page charge to nonprofit pub-
lications, often encourages societies and associations to start magazines
to serve their particular area of interest. The area might already be
served adequately, or could be, by existing media.

(pp. 927-928)

Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9



Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9

XIII. CONGRESS AND THE SELECT COMMITTEE

A. Role of Congress

B. Legislative-executive relationships

C. Review of Federal R. & D. programs by congres-
sional committees

D. Role of the select committee

L. Suggestions for consideration by the select committee

A. Rore or ConNcruss

Agreement between legislative bodies and the scientific community on
importance of R. & D. (Harrar)

Inevitably, -legislative bodies and the scientific community have
varying approaches to the total problem of Government support of
R.&D.

* % * There is common ground in the clear agreement that research and de-
velopment are essential on a continuous and growing basis for the well-being of
the Nation. The legislators must of necessity attempt to keep in balance the
multiple needs of our country and decide how to distribute available resources
for maximum national benefit. The scientist secs so many areas demanding re-
search that he inclines to press for more support in the conviction that the need
is obvious and that past achievements and future prospects justify this position.

(p. 1016)

Congressional policy decisions with respect to R. & D. (Ilollomon)

A final point. I believe that you, as members of the Congress, are perfectly
capable of making the necessary decisions with regard to policies toward research
and development. It is not necessary, nor do I believe desirable, for one to be
a specialist in science or engineering to evaluate or to set the national goals for
research and development in this country, or even to ask intelligent questions
concerning it. Congress does not need to convert itself to a body of nuclear
physicists to appreciate the consequences of the development of atomic energy
in both peace and war. It does need to keep itself informed on sound technical
management principles and on the character and nature of the results of science
and insist on effective and capable technical management.

(pp. 294, 299)

Current Government-sponsored research program (Berkner)

Basically, these programs are sound and productive. By far the
overwhelming majority are valid and worthwhile.

In conclusion, I should like to pay tribute to the extraordinary prescience of
the Congress in mounting the ever-enlarging program of scientific research at
the very moment of the technological explosion. No other country has been so
timely in its recognition of the nature of changing events. As a consequence,
our country has emerged as a world leader.

1255
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» * ¥ 1o government is more conscious of the impact of science on its affairs,
and no government has acquired so much experience and proven knowledge in
research administration.

Neither Congress nor science need make any apology for the expenditures
that have been made. * * *

(pp- 426, 429-430)

Informing the Congress on scientific policy (Calkins)

More efforts such as the conferences sponsored under the Brookings
advanced study program are needed to provide a systematic means
of informing the Congress of new thinking and discoveries in the
physical and social sciences. Far more could be done to provide such
opportunities for Members of Congress.

(p. 914)
B. LecistATIVE-EXECUTIVE RELATIONSHIPS

Effect of adverse congressional reaction on agencies’ research (Heald)

It is said that some agencies, for fear of adverse congressional reaction, are
avoiding support for projects that they feel are otherwise sound and worthwhile.
Certainly courage, inventiveness, and integrity have often been displayed by
Government grant-making agencies. It would be a loss to the American people
if these characteristics were suppressed. This investigation provides an excel-
lent opportunity to highlight fruitful examples of these characteristics and to
reinforce the notion that the public employee may be more responsible to his
trust by courage and imagination than by adhering slavishly to what is “safe.”

(pp. 388, 402)

Government requlation of R. & D. (Furnas)

There is danger of too tight control over research. Recently there
have been criticisms of Federal research grant programs and a few
instances of misapplication of funds. Probably there has been some
misuse of funds, “due to naivetéd rather than cupidity.” Some cor-
rections should be made but it is very important that Congress not
establish a degree of bureaucratic control which will stifle the national
R. & D. program. Bureaucratic controls are inevitable in large or-
ganizations, particularly in Government, but in research they must
be kept to a minimum and applied with wisdom. The researcher’s
time must not be wasted, nor must he be unduly frustrated or dis-
couraged—otherwise his efficiency will be reduced.

Congress should use “wisdom and restraint” in legislating regula-
tions for the direction and accountability of Federal research funds,
avoiding too much bureaucratic control.

Increased responsibility and autho‘rit%r should be given by the Fed-
eral agencies to those at the working level. ‘

(pp. 1008, 1009-1010)

Need for cong'ressional action to vmprove the organizational struc-
ture for overall coordination (Waterman)

[In response to a question whether it was felt that Congress should
take some action to Improve the organizational structure for overall
coordination of research and development, the witness replied:]

I believe that it would help for Congress to get behind the present system
and say this is the one that you have told us abouf, let’s make it work.

(p. 824)
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Reporting to the Congress by the Executive (Staats)

There needs to be improvement in the means for communicating
to the Congress, on a systematic basis, on research and development
programs of the various agencies. This indicates the need for more
adequate reporting by the executive branch.

The executive branch should keep Congress more fully advised by:

(1) Following through on the President’s budget message with
information developed by the Bureau of the Budget and the Office of
Science and Technology which would describe and evaluate trends
and changes in R. & D., indicate emergency R. & D. investment oppor-
tunities, comment on the balance among fields of supported research,
and furnish measures of the impact of the R. & D. program on our
supply of manpower, our industries, and the universities.

(2) Developing more adequate reports of agency research programs
for (iche information of Congress, explaining the projects and progress
made.

(3) Developing special crosscutting studies and reports on prob-
lems common to all Government agencies in administering R. & Il))

(pp. 567-568)

C. Review or Froerar R. & D. ProoraMs By CONGRESSIONAL
COMMITTEES

Congressional organization as it relates to Federal research Programs
(Kistiakowsky)

Under the present congressional committee setup, with different
committees reviewing diﬂgerent Federal agency programs, a particu-
lar congressional committee secs the Government’s R. & D. program
only in part, the program of a single executive agency.

It is recommended that the Senate and House each have one com-
mittee to furnish an overall evaluation of Federal R. & D, to
strengthen congressional role in science. Such a committee need not
have legislative authority that would conflict with the authority of the
Appropriations Committees or the authorizing committees.

Its role might be the evaluation on their merits of the various research pro-
grams regardless of the agencies concerned and the transmission of its findings
to the relevant congressional committees having authorization and appropria-

tion authority, This activity will greatly strengthen the role of Congress in
the scientific field. * * *

(p. 612)

Oongressional review of B. & D. problems or programs from a total
perspective (Wiesner)

#* % % All too often, the Congress is obliged to consider these subjects from
the point of view of one program or one agency, when many of the most impor-
tant current issues in research and development cut across the entire range of
Federal interests. * * * it ig vital that the Congress, or at least some groups
within it, be able to examine the scope of Federal programs and of the problems
and opportunities that face the Nation in science and technology.

The committees in Congress who have the responsibility for these agencies
[dealing with oceanography] haven't the same determination to hold a national
program together that the Space Committee has, for example, to be sure there
is an integrated space program.

(pp- 256, 276)
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Congressional supervision of national . & D. (Furnas)

Standing congressional committees with capable staffs for review
of R. & D. programs are desirable and in order, though there is
danger of a proliferation of such special committees which will tend
to overlap and.get in each other’s way.

Consideration might be given to the establishment of a standing
joint committee with oversight of the entire national science program.

(p. 1010)

{\f eec)i for a congressional committee to review all Federal R. & D. (Kil-
ian

Congress should evolve an organization to give comprehensive at-
tention to Federal science and technology as a whole, both as to money
and personnel, in order to evolve sound policy. There should be at
least one group in Congress viewing the whole program in order to
be informed about “little science” and “big science,” and to develop
a. frame of values and a sense of proportion, and to establish national
priorities.

Congress particularly needs a group to be informed on the less
glamorous, less spectacular, but less obvious and fundamental work in
science. “Big science” is important too, but it must be related to the
greater whole.

The executive branch has been evolving an organization to do this,
but it is vital for Congress to do so.

Through appropriate committees or in other ways, Congress might
have a focal point of information and policy initiation similar to the
Parliamentary and Scientific Committee in Great Britain.

(p.752)

Organization for scientific choice (Weinberg)

The legislative branch lags behind the executive branch in the insti-
tutional organizations for making scientific choice. Establishment of
the Science Adviser, the Federal Council for Science and Technology
and the Office of Science and Technology are regarded as major steps
forward by the executive branch.

Congress has no organization through which it can look at its ex-
penditures for basic science as a whole and thus make informed choices
among competing fields and projects. Both basic and applied science
are viewed by many different committees; each committee, like each
Government agency, looks at its activities from a rather parochial
viewpolnt.

1 do not have any highly original or obviously valid suggestions as to how Con-
gress can look at its expenditures for basic science as a whole, and thus weigh
one field of basie science against another; or how it can weigh one technological
project * * * against another * * * Perhaps the select committee itself to-
gether with a permanent, scientifically competent staff, can become a permanent
body, possibly as a subcommittee of the House Appropriations Committee.
Various competing claims for the scientific dollar.put forth separately by the
different committees could then be balanced against each other, by a knowledge-
able arm of the Appropriations Committee, in much the same way that conflict-
ing claimg in the executive branch are reviewed by the Office of Science and
Technology.
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Congress needs a pool of talent similar to the President’s Science
Adyisory Committee to assist it. The National Academy of Sciences
could supply this talent,

(pp. 816-317, 329-330)

Technical advisers to the Congress (Bachman)

The difficult task of the Congress in evaluating technical programs
“of the different Government agencies, “will get worse, not better, un-
less some way is found to cope with it.” The NAM Research Commit-
tee “concludes that Congress * * * finds itself at a disadvantage with
the Executive agencies in the matter of evaluation. * * *”

It appears that the executive departments and agencies have access
to scientists and scientific advisers which the legislative branch appar-
ently does not have. Congressional committees, it would appear, must
choose between the alternatives of accepting the proposals of the agen-
cies or arbitrarily withholding authorization and ap ropriation. The
traditional system of checks and balances threatened with disappear-
ance is absent in this process.

* * * we think that Congress might well wish to take advantage of the potential
availabilities of * * * highly trained and eompetent directors of industrial re-
search. Undoubtedly, their industrial experience has sharpened their appraisal
ability. In general, use of such men would give Congress evaluations quite
independent of an academic approach.

It is the wish of the NAM Research Committee to offer assistance to Congress
by submitting to its committees or members thereof, on request, names of a num-
ber of men, regardless of academic or industrial connection, selected on the
basis of their technological background and demonstrated competence in the eval-
uation of research in the area of request. Generally speaking, two or three
times the number of names required for the assignment would be submitted.
Such persons could review, study, and offer advice on scientific or technological
projects for which Government funds are requested. Further, if your select
committee fecls that such persons could be helpful in your present studies, we
stand ready to furnish names : we think they can be helpful.

The NAM wishes to play no part in the ultimate selection of evaluators and
8o invitations to the individual men would come directly from the Congressmen or
congressional committee. Service * * * would be ad hoe in nature * * * which
would tend to keep costs at 2 minimum.,

(pp-778-779)
D. Rowr or tae Serrcr CoMMITTEE

The committee’s assessment of the entire Government research effort
(Denney)

The committee’s aims should be much broader than merely identifica-
tion of mismanagement in specific research programs. Far more im-
portant is the unique opportunity to make an assessment of the entire
Government research effort.

In addition to areas of duplication, the committee may wish to iden-
tify some areas of neglect. Ior example, Chinese studies have not been
given the attention that have Russian studies. There is'a question
whether the balance between research in the social sciences (2 percent
of total Government research) and research in the physical and life
sciences is correct. The committee may wish to explore the total “mix”
of Government research.
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We in each executive department can only see that part of the whole reseax:ch
picture which relates to our own activities; you can obtain an overview which
can lead to more efficient use of the Nation's resources for research.

(pp. 192-193,196-197)

Congressional responsibility and competence in science policy (Teller)

Detailed knowledge from technical people is obviously needed, but
there cannot be scientific agreement on the scientific future.

* » * T hope that these decisions will not be delegated to scientific commit-
tees that, as committees often do, often are induced to do, come up with unani-
mous recommendations.

Differences of opinion about these vital future developments are essential. To
my mind the only sound way to proceed is your way, having the broad knowl-
edge and the heavy respongibility concerning many things of which science is
only one. I hope you will listen to the great variety of different opinions, and
then reach your own conclusions.

(pp. 938, 950)

Congressional scrutiny of research programs (Brown)

Finally, I believe that our research programs should continue to receive
the close scrutiny that has been exercised by the committees of the Congress for
Appropriations, Armed Services, Science and Astronautics, Atomic Energy and
Government Operations; and I believe that the establishment of this select com-
mittee by the House can provide additional benefits to the total Government
research program.

I think that the details in research may be too many for any single body
either in the executive or the legislative branches to turn their attention to, and
I think that policies of geographical distribution, in-house, industrial, special
corporation decisions involve some very important matters of policy; the rela-
tions between the Government and the universities involve some important mat-
ters of policy. I think that many of these areas require an across-the-board look
by a representative congressional group, and I think that this committee is ideally
suited for such a purpose.

(pp. 174, 179)

Ewecutive-legislative cooperation in science and technology (Water-
man)

Finally, and in particular, the establishment by the President and the Con-
gress in the executive branch of the statutory Office of Science and Technology
leads to the hope and the expectation that there will be greater opportunity for
cooperation between the executive and the legislative branches of the Govern-
ment in the solution of the increasingly complex and important issues that lie
before the country. Toward this end I believe that the establishment of this
select committee in the House is most significant.

(pp. 815, 822)

Maintenance of fundamental integrity of science during committee’s
mwestigation (Weinberg)

* * ¥ T believe the investigation which you are undertaking is most worthwhile
an_d that it can be the beginning of an ever more enlightened relation between
science and Government than our country has already enjoyed. On the other
hand, I can foresee a possibility that such an investigation might put into motion
forces which could hurt much that is of inestimable value to our society. When
$15 billion is spent, inevitably examples of waste, possibly even dishonesty, ean
be found. But I believe that the remarks of Mr. Elliott on the floor of the House
sum up the essence of the situation: “The history of all mankind proves that
kpqwledge is power—and when sclentific research lags, knowledge stagnates and
civilizations crumble.” The scientific edifice our Nation has built is one of its
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finest achievements. It is profoundly important that we maintain its funda-
mental integrity, even as we do what we can to improve its architectural details,

(p. 320)

Means by which the committee’s work may be accomplished (Heald)

(1) Solicitation of information and opinions from all interested
parties, including science journalists, scientists who have not been
closely associated with Federal research, and a few scholars from the
humanities and social sciences.

(2) Use of two studies under preparation by committees of the Na-
tional Academy of Sciences, and by the Rand Corp.

(3) A “clear and realistic understanding of the broad categories of
activities going on under the rubric ‘research, ” leading to a distine-
tion between them based on their different needs and characteristics,
in order to prevent overgeneralization about such a wide spectrum of
activities,

(p. 882)

Means of informing Congress of our national scientific needs
(Berkner

Science through its societies and its National Academy of Sclences bears a
respongibility through timely studies and reports. The arministration, through
all of its mechanisms, owes the Congress clear analyses of the situations for
which support is solicited.

But basically, I see no ultimate alternative but the method of congressional
inquiry which you are using here. Such inquiry forces each element of the
scientific communrity to search deeply for the answers that are of vital concern
to our Nation. It serves to develop the diverse views of protagonists in which
all areas of sclentific thought can participate. Open inquiry provides the views
of all to the Congress and to the people from which a wise judgment can be
derived.

(pp. 438-439)

Possible duplication of functions of the select committee and of the
Offfice of Science and T'echnology (Wenk)

* * % I believe there is a requirement from our point of view to look at the
matter of duplication, but in no way does this preempt the responsibility, as
we understand it, of the Congress. In other words, from the point of view of
separation of powers, I would visualize our roles as being quite parallel, but
In no way would we be duplicating each other in this regard, but our objectives
certainly would be the same, * * *

(p. 253)

The proper role of R. & D. in the long-range needs of our country
(Seaborg)

The thoughtful study of the select committee can do much toward
the delineation of this problem.

(p. 65)

Strengthening ability of Congress to assess research programs
(Denney)

The committee can be of service in strengthening the ability of the
Congress to assess Government research programs. Policies and
principles are needed to guide the wise use of the research dollar.
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Any help in formulating guidelines will contribute to the national
interest.

(pp- 193, 197)
. SuceESTIONS For CONSIDERATION BY THE SELECT COMMITTEE

Awreas of Federal R. & D. which need examination (Jones of Esso)
(a) Space exploration

This arca should receive carcful study by Congress since it is so
predominately a Federal Government responsibility.

I am sure the Congress is giving serious attention to whether alternate uses
of some of these funds and the scientists involved might produce greater benefits
to the country as a whole.

(b) Research oriented toword consumer markets

At present this is not a large area of Federal Government research expendi-
tures (other than in nuclear power and the food industry), but it appears to be
growing, and with the too prevalent climate of opinion that if a little research
is good, a lot more is a lot better, we are concerned that Federal research oriented
towards the consumer market will grow rapidly, displacing or duplicating pri-
vately financed research, with resultant loss to the overall economy. [Ad-
vantages of having private enterprise conduct this type of research are
enumerated.]

[In questioning concerning specific Government research and devel-
opment programs which might more appropriately be turned over to
private industry, the following examples were mentioned : (a) de-
velopment work on formulation of insecticides and herbicides; (0)
the fertilizer business; and (¢) utilization of natural oils in protective
coatings. Additional examples mentioned later in questioning were
the use of atomic energy for power, making liquid hydrogen carbons
out of coal, and shale o1l recovery. ]

It is areas like these that I refer to. They are not large, ¥ * * but we are
concerned lest they become large. All of us in industry * * * have been brought
up in an atmosphere of severe competition, and we know how to operate in this
atmosphere, and we welcome it, but not from the Government. This is the
competition that private enterprise cannot possibly win.

* % * What I am recormnmending is to have a long-range goal of getting the
elements of the civilian economy in the hands of free enterprise.

(pp- 788-784, 784785, 786)

The effects of the Federal Government's B. & D. programs (Thomas)

Federal expenditures have increased from $74 million in 1940 to
$12 billion in 1963—a change which has profoundly affected the
character and motivation of research being done in this country.

* % % Put the effects on other parts of the economy and, in fact, on the basie
social attitudes of the average citizen are perhaps even more profound. I will
venture an opinion that even political attitudes may be modified. W ok ok

There are today about 400,000 scientists and engineers in the coun-
try, engaged in R. & D. work.

* % * Jt ig my opinion—one that I earnestly hold—that this inventory repre-
sents the country’s greatest resource.

. How this resource is used, developed, and maintained, its morale,
its economic security are_all of concern to this committee. The in-
ventory is created primarily by the research work itself, and is added

Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9



. - R000100230041-9
Approved FogRelease 2009/03/13 5 CI!EAVIIEQI%PP&%%gogggGRAMS 1263

to by education and depleted by death and economic attrition. The
motivations of the individuals are strongly influenced not only by
scientific curiosity but by the redistribution of the funds in the Fed-
eral research budget. Only slowly will total numbers of personnel be
changed.

I would like to restate this, because in my opinion it is the most significant
way to view the main problem of the committee, which ig to insure that research
and development funds are wisely spent in the public interest. The manipula-
tion of the inventory of the research talent of the country and ity allocation to
specific purposes is the result of.a system of buying and selling research that
has some of the characteristics of a free market. In this market the Federal
Government is the largest single buyer and its influence is overwhelming. The
work of this committee would be most effective if it can recommend practices
in the various contracting agencies of the Government that will insure that all
aspects of this exchange be congidered, including the recognition that research

. itself adds to the inventory of scientific talent.
This is, I believe, the broadest statement of the problem, * * *

(pp. 410-411)

Efect of Federal research programs on sctentific and technical man-
power (Peyton)

A very difficult and complex problem which the Chamber believes the sub-
committee should consider is the impact of Federal research programs, con-

ducted within Government and by contract or grant, on the technical and
scientific resources of the Nation, particularly manpower, * * *

(p. 1034)

Evaluation of classified research, (Bush)

* ¥ * I have great sympathy for this committee in their task of judging our
program in the open research field. I suspect that sound judgment on military
research is just ag badly needed, and almost impossible to arrive at without far
more eifort than I believe is now contemplated.

(p. 463)

Protection of universities engaged in Government-supported R. & D.
(Killian)

Higher education is strongly affected by Government research policy
and is responsive to changes in that policy.

Congress should concern itself with seeing that the Government pro-
tects universities through providing for long-term research grants
through providing for full reimbursement of indirect costs, an
through grant and contract procedures that recognize the difference
between the funding of basic research and materiel procurement,

(p- T54)

The purposes in an investigation of R. & D. activities (Waterman)

* * * we should not make the mistake of assuming that major economies can
be brought about by an investigation of science and the activities of scientists,
unless indeed one wants to jeopardize our future technology.

What does require special attention is the review and analysis of what we are
spending large amounts of money for, whether national goals are truly served
by these programs, whether the programs presently planned will indeed attain
their objectives, and whether these ‘operations are conducted efficiently and
economically.

(pp- 809, 811, 815, 819)
26-666—64—pt, 3——13
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Relation of scientific research to the economy (Berkner)

The committee should examine the role of scientific research in the
light of our national situation and establish clearly the relation of
seience to the rise of the new economy of plenty. It should endeavor
to find the most suitable levels of scientific research, and of graduate
education required to optimize that research, in order to stimulate the
economy at the necessary pace. There is evidence that moneys spent
for research are rapidly multiplied in our new economy, in industry,
employment, wealth, and tax returns.

Tnnovation from the scientific understanding and control of nature
is an important new resource for the country, and now provides for
about half of our economic activity. It is a characteristic of this
resource that it continually releases manpower through the steady
rise of productivity of the highly educated and creative individual.
We are now fully committed to reliance on this new resource for future
national growth. Innovation from scientific understanding of nature
has four elements:

1. Scientific research, to uncover the functional behavior of nature, the general
laws that govern that behavior, and the technologies that ¢an command that
behavior under man’s control and for his benefit.

2. Wducation, very advanced and continuing—at the graduate level and be-
yond—competent to advance knowledge in all areas through scientific research,
and to infer from new knowledge those innovations that are useful to mankind.
Likewise, education at all intermediate levels is imperative. * * *

3. Energy, derived out of and controlled by the technologies as they emerge.
Today, controlled energy replaces “labor.”

4, Capital, which can direct the major energies of society toward the creation
of the mechanized means of production whereby productivity is vastly enhanced
and the power of the new resource fully developed and released.

(pp. 492, 428-429)

Review of Federal agencies conducting B. & D. (Furnas)

_ The functions and programs of the forty Federal agencies involved
in R. & D. should be evaluated thoroughly to see if “consolidation,
elimination, or transfer of authority” are advisable.

(p.1010)

Suggested areas of tnwestigation. for the select committee (Peyton)

In addition to the areas of investigation now contemplated, the chamber sug-
zests that particular attention be given to the following problems for which
solutions must be found if the proper objectives of TFederal research are to be
achieved within the limits of the Nation’s scientific, technical, and financial
resources :

(1) Better identification and definition of Federal research expenditures.

(2) A means of achieving better management for and increased productivity.
in Federal research programs.

(8) More effective coordination and review of Federal research programs.

(4) Realistic assessment of the impact of Tederal research programs on
ntilization of scientific and technical manpower, and on the Nation’s institutions
of higher education.

(5) Increased incentives for industrial research.

[Kach was discussed separately and will appear under the appropriate
heading.]

(p. 1032)

Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9



Approved For Release 2005/03/15 : CIA-RDP66B00403R000100230041-9
FEDERAL RESEARCH AND DEVELOPMENT PROGRAMS 1265

Suggestions for committee studies (Staats)

Suggested problems for committee study :

1. Standards and procedures for selection of research projects and
for the review of on-going projects.

2. The importance of strong support for basic research and its long-
range investment value in competition with immediate needs of ap-
plied research and development.

3. International joint research cfforts and the increasing opportuni-
ties for international cost-sharing in scientific research.

4. Administrative problems of universities resulting from Federal
support, especially as regards the hardship caused by indirect cost
allowance.

(pp. 568-569)

Suggestions for types of research. for the commitice to study (Heald)

Most of the committee’s inquiry must necessarily be devoted to the
largest Government research programs—decfense-related, health, and
atomic energy, for example,

The committee might also concern itself with research connected
with urban transportation, manpower training, and foreign policy.
[t might also consider whether Government agencics might be given
modest research funds to do research about the effectiveness of their
own work.

(p. 384)

Avpiaperrcan List or 'WiTNEssEs APPrARING BEForp (or Fruine
StaremeNTs Wire) ¥ouse Sereor CoMMITTEE ON GOVERNMENT
Rusearcn

Dr. O, C. Aderhold, president, University of Georgia.

Mr. John B. Babcock, senior vice president, Associated Business Publications.

Dr, Paul W. Bachman, chairman, Committee on Research, National Association
of Manufacturers.

‘Dr. W. 8. Bailey, associate dean of the graduate school and coordinator of re-
search, Auburn University.

Dr. William R. Baldwin, dean, College of Optometry, Pacific University.

Dr. Lloyd V. Berkner, president, Graduate Research Center of the Southwest.

Dr. Robert C. Berson, Association of American Medical Colleges.

Mr. Andrew J. Biemiller, legislative director, AFL-CIO.

Dr. T. J. L. Blasingame, executive vice president, American Medical Association.

Dr. Harold Brown, Director of Defense Research and Engineering, Department
of Defense.

Dr. Vannevar Bush, Massachusetts Institate of Technology.

Dr, John C. Calhoun, Jr., Assistant and Science Adviser to the Secretary of the
Interior.

Dr. Robert D. Calkins, president, the Brookings Institution.

Mr. I, R. Collbohm, president, the Rand Corp.

Mr. George C. Denney, Jr., Deputy Director, Bureau of Intelligence and Rescarch,
Department of State.

Dr. John 8. Dickey, president, Dartmouth College.

Dr. Lee A. DuBridge, president, California Institute of Technology.

Dr. Milton 8. Blisenhower, president, the Johns Hopkins University.

Dr. H. Ward Ewalt, Jr., immediate past president, American Optometric
Agsociation.

Dr. Novice G. Fawcett, president, Assoclation of State Universities and Land-
Grant Colleges.
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Dr. Bdward G. Feldmann, director, scientific division, and Mr. Grover C. Bowles,
Jr., chairman, governing council, American Pharmaceutical Association.

Dr. James B. Fisk, president, Bell Telephone Laboratories, Inc.

Dr. John C. Flanagan, American Educational Research Association.

Hon. Eugene P. Foley, Administrator, Small Business Administration.

Hon. William C. Foster, Director, U.8, Arms Control and Disarmament Agency.

Dr. Monroe H. Freeman, Director, Science Information Exchange, Smithsonian
Institution.

Dr. C. C. Furnas, president, State University of New York at Buffalo.

Dr. Ivan A. Getting, president, Aerospace Corp.

Mr. Bernard D. Haber, assistant to the president, North American Aviation, Inc.

Hon. Najeeb E. Halaby, Administrator, Federal Aviation Agency.

Dr. George L. Haller, vice president, General Electric Co.

Dr. J. George Harrar, president, the Rockefeller Foundation.

Dr. William J. Harris, Jr., chairman, Government Liaison Committee, Engineers
Joint Council.

Mr. Daniel J. Haughton, president, Lockheed Aireraft Corp.

Dr. Leland J. Haworth, Director, National Science Foundation.

Dr. Henry T. Heald, president, the Ford Foundation.,

Dr. J. Herbert Hollomon, Assistant Secretary of Commerce for Scilence a
Technology.

Dr. Elmer Hutchisson, director, American Institute of Physics.

Mr. Boisfeuillet Jones, Special Assistant to the Secretary of the Department of
Health, HEducation, and Welfare (for Health and Medical Affairs).

Dr. Charles F. Jones, president, Esso Research & Hngineering Co.

Representative Robert E. Jones, Jr, chairman, Subcommittee on National Re
sources and Power, House Committee on Government Operations.

r. John G. Kemeny, chairman, Department of Mathematics and Astronomy,
Dartmouth College.

Dr. Clark Kerr, president, University of California at Berkeley.

Dr, James R. Killian, Jr., chairman of the corporation, Magsachusetts Institute
of Technology.

Dr. Grayson Kirk, president, Columbia University.

Pr. Evron M. Kirkpatrick, executive director, American Political Science
Agsociation.

Dr. George B. Kistiakowsky, Harvard University.

Dr. Louis Levin, dean of science and associate dean of faculty, Brandeis
University.

Dr. F. A. Long, vice president for research and advanced studies, Cornell
University. -

Dr. John W. McConnell, president, University of New Hampshire.

Dr. W. M. Murray, Jr., director, Southern Research Institute.

Mr. Donald T.. Peyton, secretary, Science and Technology Committee, Chamber
of Commerce of the United States.

Dr. Frank A, Rose, president, University of Alabama.

Dr. Howard A. Rusk, chairman, Department of Physical Medicine and Rehabili-
tation, New York University Medical Center.

Mr. George 8. Schairer, vice president, research and development, the Boeing
Co.

Dr. Clarence Scheps, vice president and comptroller, Tulane University, repre-
senting the National Association of College and University Business Officers.

Dr. Glenn T. Seaborg, Chairman, Atomic Energy Commission.

Dr. Frederick Seitz, President, National Academy of Sciences.

Dr, Byron T. Shaw, Administrator, Agricultural Research Service, U.8. Depart-
ment of Agriculture.

Dr. Austin Smith, president, Pharmaceutical Manufacturers Association.

Dr. Elmer B. Staats, Deputy Director, Bureau of the Budget.

Dr. H. Guyford Stever, Massachusetts Institute of Technology.

Dr. Robert K. Steimke, associate dean of faculties and administrator of re-
search, Georgia Institute of Technology.

Dr. Lindley J. Stiles, dean, School of Education, University of Wisconsin.

Dr. Edward Teller, professor at large, University of California.

Dr. B. D. Thomas, president, Battelle Memorial Institute, Columbus, Ohio.

Mr. Harry F. Vickers, president, Sperry Rand Corp.
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Dr. Wernher von Braum, Director, George C. Marshall Space Flight Center, Na-
tional Aeronauticy and Space Administration.,

Dr. Alan T. Waterman, president, American Association for the Advancement of
Science,

Hon, James 1. Webh, Administrator, National Aeronauticy and Space Adminis-
tration.

Dr. Alvin M. Weinberg, Direcctor, Oak Ridge National Laboratory.

Dr. BEdward Wenk, Jr., Executive Secretary, Federal Council for Science and
Technology, Exccutive Office of the President.

Dr. Jerome B. Wiesner, Director, Office of Science and Technology, Executive
Office of the President.

Dr. Logan Wilson, president, American Council on Education.

Hon. W, Willard Wirtz, Secretary of Labor.,
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